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_ American Society of Agricultural Engineers 


HE American Society of Agricultural Engineers is the 

national organization representing the agricultural- 
engineering profession. It is the principal source of and 
clearing house for technical information and data in its 
field. Its function is to provide a central point of contact 
for agricultural engineers—to coordinate their efforts in 
developing the science and art of engineering as applied 
to agriculture. Its principal objective is to formulate a 
distinctly agricultural-engineéring science, based on engi- 
neering technique and specific agricultural requirements, 
to serve as a foundation for the profession. 

Agriculture, the oldest and most fuhdamental of all in- 
dustries, is the last to be engineered. Progress in this 
direction is still far behind that attained in transporta- 
tion and manufacturing. But the agricultural engineer, 
visualizing the future and fighting his way through pre- 
cedents and orthodoxies, is making real progress in put- 
ting agriculture on a sound engineering—and consequently 
economical and efficient—basis. He foresees not only the 
necessity for, but the realization of a development of agri- 
culture along engineering lines as far-reaching as that 
already attained in the manufacturing industries and 
transportation. 


The difficulties which now and have heretofore beset 
agriculture are due largely to a lack of proper engineer- 
ing. It is the agricultural engineer’s duty then to keep 
the development of engineering science abreast of the re- 
quirements of a rapidly developing agriculture. 

The engineering requirements of agriculture are, to a 
large extent, quite unlike those in any other field. The 
need for the development of new principles and data to 
meet these requirements is particularly apparent. The 
projects for investigation and study that might be under- 
taken by agricultural engineers are legion, many of which 
call for the most fundamental research. Outstanding 
progress has been made in this direction and real achieve- 
ments have been recorded, but the field is yet new and the 
surface has scarcely been scratched. 

This emphasizes the desirability—if progress is to keep 
pace with the need—of the closest possible cooperation 
and understanding between individuals and groups inter- 
ested in promoting all phases of agricultural engineering. 
Obviously the most effective and most logical agency for 
fostering this cooperation and understanding and for co- 
ordinating individual and group efforts is the national 
organization representing this field—the American Society 
of Agricultural Engineers. 
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AGRICULTURAL ENGINEERING 


b bere manufacturer of implements or tractors 
who entrusts you, as an éngineer, with the 
details of construction and design, relies on your 
skill and good judgment to select materials that 
will maintain the reputation that he has built up. 


Do not make the fatal error of selecting ordinary 
bearings for those vital and important points 
where none but the best bearings can possibly 
stand up under the stress and strain and hard 
knocks that these positions impose. 


Justify the manufacturer’s confidence in you ... 
the dealer’s confidence in the manufacturer . . . the 
farmer’s confidence in your machinery, by speci- 
fying Hyatt roller bearings. Then you can feel 
sure that you’ve done your duty well. 


ROLLER BEARINGS 


HYATT ROLLER BEARING COMPANY 


NEWARK DETROIT CHICAGO SAN FRANCISCO 
Pittsburgh Cleveland Worcester Philadelphia Charlotte 
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More Machinery 


NE authority says that our per acre yields are too low, 
O'snother authority is of the opinion that more power 

and more efficient farm machinery should be used on 
our farms in order to solve the problem of accomplishing 
with the greatest economy the work to be done, while a 
third authority is shouting from the housetops that coopera- 
tive marketing is the remedy for all the farmers’ ills. Now, 
the truth of the business is our per acre yields should be 
increased, more power and better farm equipment should be 
used on our farms, and we should sell our crops cooperative- 
ly in an orderly manner. All three remedies should be 
used. 

The most intelligent farmer will fail on poor land unless 
he builds it up. A systematic rotation of crops including 
legumes should be practiced on every farm and the larger 
part of the crops grown should be fed to good livestock. 
Strong teams and tractors and large plows should be used 
to turn under all vegetable matter. Manure spreaders should 
be used to apply all barnyard manure to the poorest acres; 
and fertilizer distributors should be used to make liberal 
applications of commercial fertilizers wherever needed. 

Greater production per man does not stop with greater 
acre-yields. The final test is the acre-yield per man, and, 
finally, the farm profits per man. And let us always re- 
member that labor-saving farm machinery is doing more than 
any other one thing to make possible greater production per 
unit of man labor on the farm, and that means greater farm 
profits. Farming is a business where brains count, and no- 
where is this more apparent than in the use of labor-saving, 
time-saving, money-making farm machinery. 

G. H. ALFORD 


‘Telling the World’’ 


66 ELLING THE WORLD” about the American Society 
"Tee Agricultural Engineers is the moral duty of every 
member of the Society, not only to the “world” but to 
the Society itself. There are many eligible candidates for 
membership to be found in different lines of work who ought 
to seek the privileges of membership and the service which 
the Society is in position to render. Many of these men 
are no doubt so, largely no doubt because they do not know 
about the Society. 

The following instance serves as an everyday example: 
Several years ago an inventor, who proposed to revolutionize 
agriculture, designed and built a machine at a cost of over 
one-half million dollars, according to his own statement. He 
personally financed the proposition and supervised demonstra- 
tions direct to farmers. It is quite certain that there was 
never any publicity, comment, or criticism sought from mem- 
bers of the American Society of Agricultural Engineers, and 
it is equally certain that not one of his machines is in use 
on a farm today. 

No doubt the machine was too specialized, but how can 
anyone afford to put a new machine on the market without 
consulting this organized group of information seekers and 
givers? 

We, as members, owe it to the Society to further its 
growth, but we are equally bound to do the job of educating 


the public to the existence of the Society devoted to service 
in all branches of engineering as applied to agriculture. 
D. B. LUCAS 


A Lifetime Job 


URING the early stages of a great war, President Lincoln, 

on July 2, 1862, signed a bill which became known as 

the Morrill Act, whereby each state could establish a 
college of agriculture and mechanic arts and receive federal 
aid in maintaining it. For many years these institutions 
groped, first looking for teachers, then trying to decide what 
to teach and how to teach it. It took forty years to build 
up good courses and then build the demand for them. The 
last twenty years has seen a realization of this forty years 
of building. 

During the early stages of another great war, shortly 
before we entered into it, another president, Woodrow Wilson, 
on February 23, 1917, signed a bill known as the Smith- 
Hughes Bill, which again allowed the states to establish 
another great educational system and receive federal aid in 
maintaining it. The Smith-Hughes Act provided for the pro- 
motion of education in agriculture, the trades, and industries 
in the secondary schools. 

Agricultural engineering was one of the last courses to 
be added to the curriculms of the great institutions that grew 
out of the first act. Some of those institutions do not even 
yet have a well developed agricultural engineering course, 
after sixty years. On the other hand, agricultural engineer- 
ing is the first, or nearly so, to be established under the 
second great act of Congress. The thought then occurs, 
Will it take forty years to perfect this course? Yes, because 
educational work is never perfected. This being the case 
there is room for a very large number of agricultural en- 
gineers to put in an entire lifetime in the building of Smith- 
Hughes courses in the secondary schools. 

The agricultural engineer is the best person, fitted by 
education, at the present time to be a successful teacher of 
Smith-Hughes courses, for the reason that in many schools 
this teacher must handle both the agricultural and engineer- 
ing work. Brother agricultural engineers, look into this. 
The salaries are such as to allow anyone to live well; the 
working with boys in their plastic stage is an inspiration; 
your contacts with their parents and their farm problems will 
keep you from getting rusty and keep you out of the rut 
into which, all too often, other lines of teaching lead you. 
The sky is the limit as to the amount of good one can ac- 
complish, because of the vast number with which you come 
in contact in Smith-Hughes work. 


MARK HAVENHILL 


Attend the Meetings 


VERY professional man is in need of contact with other 

members of his profession. It is one of the big con- 

tributing factors to the advancement of the individual. 
The man who attempts to be sufficient unto himself usually 
ceases to progress. 

Agricultural engineers especially, because their profession 
is yet comparatively new, need frequent contact with others in 
their profession. The meetings of the American Society of Ag- 
ricultural Engineers are primarily for the purpose of encour- 
aging such contact. Therefore, every agricultural engineer 
should attend as many meetings of the Society as possible. 
It costs money to do so, but it is one of the best investments 


he can make toward his professional advancement and 
standing. ; 
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Some Agricultural Engineering Problems 
of Western Irrigation Practice 
By S. H. Beckett 


GRICULTURE under irrigation may be correctly referred 
A to as one of the oldest industries. Scattered throughout 

the world, in Egypt, India, Southern Europe, China, 
Peru, Mexice, and Southwest United States, and dating back 
to as far as 1700 B. C., are found the remains of an abandoned 
agriculture once highly developed and dependent upon irriga- 
tion. Whether the failure of these enterprises was due to en- 
gineering, economic or agricultural causes has not been satis- 
factorily explained. Whatever the cause may have been, their 
existence is responsible for the statement that “it has yet to 
be proven that a permanent agriculture is possible under irri- 
gation.” Broadly speaking the irrigation problem of today is 
primarily agricultural; it is the problem of developing and 
maintaining permanent agriculture wherever irrigation is 
practiced. 

However, no matter what the failures in the past may have 
been, or what may have been the cause, those of us interested 
in the engineering problems of irrigated agriculture look into 
the future with optimism. Failure of agriculture under condi- 
tions or properly applied results of scientific investigation 
has not been proven. 

The field of irrigation may be divided into three phases: 
irrigation engineering, irrigation economics, and irrigation 
practice. The irrigation engineering problems are those in- 
volved in the development and delivery of the water supply, 
based on safe engineering practice and at a cost, which under 
normal conditions of production will assure the success of 
the project. These problems are strictly of an engineering 
nature, and although often demanding the highest engineering 
skill are governed by established laws and practices, both in 
design and construction. 

The problem of irrigation economics is one of determining, 
first, if the agricultural returns will justify the expenditure 
and, second, of so financing the project that the water user will 
have at least an even chance to meet the obligation incurred 
by the development. 

The agricultural phase, although generally assumed to be 
simple, chiefly because it is agricultural, is the phase of the 
development upon which the success of the project rests. 
Agriculture carries the financial burden of irrigation develop- 
ment. It is agriculture which must pay for construction costs 
as determined by the engineer, and under the conditions of 
payment determined by the economist. 

Irrigation practice has been defined as “the artificial ap- 
plication of water to the land for the production of crops,” 
and its problems are those which deal primarily with the 
development, transportation, and distribution of water on the 
farm, and its proper application to the crop. 


Problems of Water Supp Development 


In the development of a private water supply, the pros- 
pective user either obtains water by gravity diversion from 
river or stream, or by pumping from open channels or wells. 
The design and construction of diversion works from open 
channels usually present no problems of a difficult nature. 
However, if the development involves the purchase of pump- 
ing machinery, the purchaser is immediately confronted with 
a series of perplexing problems of an engineering nature. 

Conservative estimates place the number of pumping plants 
in operation in the United States at 35,000, California reporting 
the use of 21,000 individual plants in 1920. 

The average irrigation plant is usually used in pumping 
from wells under lifts ranging from a few feet to a maximum 
of 350 feet; furthermore, these wells may be under conditions 


*Paper presented at the nineteenth annual meeting of the Ameri- 


can Society of Agricultural Engineers, Madison, Wisconsin, June, 
1925. 


Mem. A.S.A.E. Associate Professor of Irrigation Investigations and Practice, University of California 


of seasonal fluctuating or gradually receding water table. 
Stored in the archives of pump manufacturing concerns, uni- 
versity, state and federal offices are hundreds of tests of the 
efficiencies of these plants. Although in general these tests 
show low efficiencies, but little progress has been made in 
determining the causes of these low efficiencies or in finding 
a remedy for their improvement. The problem in pumping 
for irrigation is chiefly a problem of standardization. First, 
a standardization of methods and equipment for testing of 
wells which will furnish information permitting the installa- 
tion of proper equipment, and, second, if possible a standardi- 
zation of the guarantee under which pumps are purchased. 
In addition to this more information is needed concerning the 
adaptation of various types of pumping machinery to varying 
conditions of lift, especially where definite information has 
been made available through a testing of the well. Finally 
we should have available additional information concerning 
the economics of pumping. By this is meant, first, a careful 
analysis of conditions which warrant the purchase of pump- 
ing machinery and, second, the economic capacity of the plant 
in view of the cost, the acreage to be irrigated, the period of 
operation of the plant and the cost of operation especially 
under conditions of the “sliding scale” charge where elec- 
tricity is used. 


Problems of Water Distribution on the Farm 


Under this may be included the following: 

(1) Design and construction of farm ditches. 

(2) Farm irrigation structures. 

(3) Measurement of irrigation water. 

(4) Seepage losses and ditch linings. 

(5) Design and construction of conduit systems of delivery, 
including the use of steel, wood stave, concrete and burned 
clay tile. 

To the agricultural engineer the first three of the above 
present no problems of major importance. Improvement is 
always possible and such problems as more efficient machinery 
and better methods of construction of farm ditches; standard- 
ization of design for farm irrigation structures and the adapt- 
ability of these designs to the various soil types in which the 
structures may be placed; simplification of methods of mea- 
suring water on the farm especially under conditions of widely 
fluctuating heads both in open channels and closed conduits, 
are all of sufficient importance to justify consideration. 


The problems of seepage losses are not only important due 
to the economic loss through waste, but also are a constant 
menace to the water user. Ultimately water lost by seepage 
must be reclaimed by drainage. Measurement of these losses 
although indicating the general extent of the loss are of little 
use where they do not lead to preventative measures. Much 
valuable work has been done in a study of seepage losses and 
lining of large canals. This information should be made ap- 
plicable to smaller ditches and laterals of the farm, especially 
in comparing their adaptability, cost and their efficiencies 
when compared to the underground delivery systems. 


In the design and construction of underground distribution 
systems on the farm, there is opened up to the agricultural 
engineer a practically untouched field for investigation and 
research. One western state alone reports an estimated in- 
stallation of 1200 miles of concrete pipe per year. Although 
methods of manufacture are constantly being improved and 
recent years have shown very appreciable improvement in 
quality of pipe manufactured, but limited investigations have 
been made to determine tensile strength, imperviousness and 
other qualities as developed under different methods of manu- 
facture and curing. 
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(Left) A typical irrigation pumping plant. ; 
pipe undergoing tests for seepage and tensile strength 


The problems of pipe manufacture may be briefly listed as 
follows: 

(1) Investigations into methods of manufacture, including 
the selection, grading and mixing of materials. 

(2) Methods of curing new made pipe. 

(3) Expansion and contraction of pipe including effects of 
variation in soil and water temperatures, depth of laying, 
method of laying, use of expansion joints, etc. 

(4) Standardization of outlet structures including the de- 
sign and installation of pressure stand, relief stands, delivery 
gates, division boxes, sand traps, etc. 

(5) Costs and adaptability of concrete pipe in comparison 
with the use of the steel pipe, wood stave pipe, burned clay 
tile, or the lined open ditch. 

Although these may be considered primarily as manufac- 
turing problems, they are of importance to the water user, 
who in the final analysis is the one who profits if the installa- 
tion is a success, and loses if it fails. 


Problems in the Use of Water on the Land 


The problems in connection with the use of water on the 
land may be simply stated as follows: 

(1) Water requirement of irrigated crops including the 
whole field of relation of plant growth to moisture supply. 

(2) Method of application, including the whole field of soil 
moisture movement. 

(3) Preparation of land for irrigation. 

In other words, this is a problem first; of determining the 
economic water requirement of the crop to be irrigated in- 
cluding the proper time and frequency of irrigation; second, 
to determine the method of application under which existing 
conditions will permit the most uniform distribution of water 
through the soil mass; and, third, the proper preparation of 
land which will permit this uniform distribution. 
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It is estimated that there are 30,000 such plants in operation in California. 
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(Right) Concrete 

Almost since the beginning of modern irrigation practice 
observations in the shape of so-called “duty of water investi- 
gations” have been made of existing uses and practices. 
Measurements almost without number have been made of 
quantities of water, both gross and net, which ditch compan- 
ies and individuals have been using. The problem is not one 
of how much are they using but how little should they use. 
If we hope to maintain a permanent agriculture on our irri- 
gated lands, water must be applied to meet the demands of 
the crop to be irrigated. The information needed can only be 
obtained by a fundamental study of the basic principles under- 
lying the use of water by plants, determining first their 
theoretical requirement and then as nearly as possible meet- 
ing that requirement through unimproved methods of applica- 
tion. 

In considering methods of application the problem is basic- 
ally one of soil moisture movement. Theoretically, a proper 
application of water demands that the effect of mechanical 
and chemical composition of the soil on moisture movement be 
known. Observing water users have noted that the rate at 
which their soils absorb water is constantly changing. Why? 
What is the effect of existing moisture content on the rate of 
soil moisture movement? To what extent does the volume 
weight and moisture equivalent of soil change under irriga- 
tion, and is there an actual transportation of soil particles 
through the soil mass during irrigation? When we have ap- 
swered these, we can more intelligently talk of irrigated 
methods and more properly advise as to methods of prepara- 
tion of land. 


The above are but a few of the problems of present day irri- 
gation practice; they are problems of agricultural engineering, 
that is, the science of engineering applied to agriculture. 
When we have solved some of them, irrigation practice may 
be more simple. 


A Point of Contact aaa 


The importance of a central clearing house to which all agricultural engineers can turn 


for information and guidance is obvious. 


That is why an organization such as the 


American Society of Agricultural Engineers is essential to the general development of 
the field of agricultural engineering and to the advancement of individuals in that field. 
Such an organization obviously has numerous functions, but the most prominent and im- 
portant collective function of the Society is undoubtedly its activity in promoting develop- 


ment in the field of agricultural engineering for the benefit of all its members. 


As a result 


of this activity, the whole category of agricultural engineers, including teachers, extension 
specialists, research engineers, consulting engineers, and designers and manufacturers of 
farm equipment, constantly look to the Society for a certain amount of information and 


guidance to keep them up to date and abreast of the development of the profession. 


In 


other words, A.S.A.E. is an essential point of contact. 
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Rural Electric Service Costs" 
By E. A. Holloway 


Sales Engineer, Iowa Railway & Light Company 


N AN effort to determine tne real situation as to the cost 
of rendering rural electric service, an extensive study of 
actual conditions existing on a part of the system has 

been made by the company with which I am associated. In 
making the study it was felt that attention should be given 
to the entire costs from the power house to the consumer’s 
meter and not start the study with the assumption of ade- 
quacy of the present urban rates and make rural rates by 
simply adding the excess cost of rural service to the present 
urban raie schedules. If errors exist in any present urban 
rate, it was thought best to eliminate such errors from the 
rural rates before the rural business became extensive. 
While the present urban rates bring in the correct total 
revenue as a whole we know that they are discriminating 
as between consumers and as between towns. We feel that 
our rural business should be developed on economic principles 
and that we have an opportunity to direct its growth on a 
sound business basis, profiting by our errors in the past. 
While in many cases it will undoubtedly be easier for the 
sales department to start with present urban rates, and, from 
an educational standpoint, may be the best way at present, 
yet it is certain that eventually power plant and transmission 
costs must be introduced accurately and presented in a rate 
form that follows closely the cost curve. This will also be 
the form of urban rates in the near future. 

Rural consumers represent a distinct class of service and 
the elements entering into the cost of that service should be 
determined without regard to the other classes of service. 
After one takes the items out of the urban rate that are not 
applicable to rural service costs, he has little left and there 
is so much to add. 

There are at present many different varieties of rural 
rates. In some the service companies own and maintain the 
distribution line and the consumers the transformers and 
service line. In some the consumers own and maintain all 
equipment. The insurance problems on these lines are in 
many cases in doubt. There seems to be a trend toward the 
service companies ownership of all equipment, and it is on 
this basis that we build our rate and contract. 


After a careful study we find that the following items go 
to make up the cost of rural electric service regardless of 
who owns the equipment, each is separate unto itself and 
has no relation to any other item and none of these items 
except the last bears any relation to the number of times 
the kilowatt-hour meter revolves. The items are as follows: 

(a) Meter and billing costs 

(b) Service line costs 

(c) Transformer costs 

(d) Distribution line or pole line charge 

(e) Demand charge 

(f) Electricity rate 

Meter and billing costs are similar and almost identical 
with the urban consumer costs, and are made up of the 
commercial office expense, consumer portion of general ex- 
pense, meter shunt coil costs and investment expenses on 
meters, plus an item due to inspection service and greater 
meter investment expense, which occurs in rural service and 
does not appear in the cost of urban service, which was 
found by a test made, which included forty towns and eight 
cities, comprising 31,778 consumers; this amount we found 
to be 60 cents per month per consumer. 


The service line cost is the cost of the line from the 


pole line to the meter. In the event the pole line is located on 
a highway, this distance is taken from the center of the 


*Paper presented at the Rural Flectrification Conference, Madi- 
son, Wisconsin, June 26, 1925, under the auspices of the Committee 
on the Relation of Electricity to Agriculture. 


road to the location of the meter regardless of the location 
of the transformer. If the pole line is located on a private 
right of way then the length of the service line is taken from 
the point of contact with the pole line to the location of the 
meter. This item is found by itemizing the equipment neces- 
sary to run a service line a few hundred feet and divided 
by the number of feet, getting the cost of service line per 
foot. This amount we found to be 5.0 mills per lineal foot. 
The cost found per foot of service line is used only for those 
service lines which are of an average length, which is found 
to be from 150 to 300 feet. in the event this service line 
is one-quarter or one-half mile in length the service line 
costs are figured specifically for that case. 


The transformer costs include investment costs on the 
transformer, lightning protection, cutouts, ete., plus labor of 


installation and core losses. We have based our costs on 
6600-volt transformers. : 


The transformer core loss cost is taken at 1.8 cents per 
kilowatt-hour, which is cost of fuel, boiler room labor and 
water for boilers, these being the only items which vary 
directly with the kilowatt-hours consumed. No portion of 
the demand charge or power plant capacity costs are included 
in the kilowatt-hour charge for determining core loss costs. 

The transformer charge varies from $3.10 per month for 


a 1%-kilovolt-ampere transformer to $3.90 per month for a 
5-kilovolt-ampere transformer. : 


The pole line charge is based on a 6600-volt, single-phase 
line. When a line is built to serve a town or city and the 
business warrants the building of the line it is called a 
transmission line, and a portion of the transmission line 
charge is included or should be included in the rates to the 
consumers in the town. Therefore, the pole line charge should 
be eliminated from those rural consumers along this trans- 
mission line, if it be a 6600-volt line. This is accomplished 
automatically by placing in each consumer’s demand charge 
an item of 50 cents, which represents the transmission line 
cost per demand month. Now with a rural line which is 
not necessarily a transmission line, the item of 50 cents 
for each kilowatt demand month is automatically added to 
the demand charge item and taken from the pole line in- 
vestment costs. When the kilowatt demand of this line be- 
comes 30 kilowatts per mile, the pole line charge disappears, 
and the line becomes a transmission line. It is quite evident 
from this why the pole line charge to the rural consumer is 
large when you know that in this state (lowa) there is an 
average of two and one-half consumers per mile of line with 
a billing demand of possibly 5 kilowatts per mile of line. 


The monthly billing kilowatt demands need not be mea- 
sured each month but can be determined quite accurately 
from connected load. Tests show that the average residence 
maximum demand is 778 watts. The test was made on con- 
sumers who were thought to be somewhat above the average, 
and urban residence in all our calculations have been given 
an average of 750 watts. The largest load was 1.1 kilowatts. 
It was decided that the number of maximum variations were 
so few and the difference in demand costs for the ordinary 
variation from the average would not offset the extra cost 
and complications of placing residences, which comprise about 
85 per cent of our consumers, on a metered demand basis, 
or even to base the demand on equipment installed so long 
as the largest device is limited to 750 watts. We believe 
that an average demand can be obtained which would meet 
95 per cent of the conditions with a maximum discrimination 


in costs no greater than would be the extra cost of a mea- 
sured demand. 


No data was available on rural business, but as there will 
be more lights due to the farm buildings, it was thought 
one kilowatt would be a safe value where no device exceeds 
750 watts. Where a device larger than socket devices was 
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used, is was assumed that devices up to 2% kilowatts, due 
to the greater diversity in farm use of large devices over com- 
mercial urban use, would have no greater demand on the 
transmission line and power plant of a number of farms than 
would % kilowatt for the same number of urban users. Like- 
wise a device larger than 2% kilowatts, but not larger than 6 
kilowatts, is given as the equivalent demand of one kilowatt 
and a device larger than 6 kilowatts, but which is not too large 
for a 5-kilovolt-ampere transformer would have an equivalent 
demand of 1% kilowatts. These added to the one kilowatt 
for the socket devices gives 1%, 2, and 2%, respectively, as 
the monthly billing demands where devices larger than socket 
devices are installed. 


As the tests on rural service progress, and very careful 
data is being collected on the Garner farm line, it will be 
proven whether or not the above diversity factors are correct, 
but we feel that they will not be found far off if not correct. 


With a pole line cost of $1,000 per mile and insurance, 
taxes, interest (money cost), depreciation, maintenance and 
operation, plus 15 per cent of these investment rates for 
contingencies, profit and general expense amounting to 18 
per cent per year, or 1.5 per cent per month, we get a pole 
line investment cost of $15 per month per mile of line. 


Let us assume that there are three consumers per mile. 
Consumer No. 1 has a billing demand of one kilowatt having 
only socket devices; consumer No. 2 has a billing demand 
of 1% kilowatts; and consumer No. 3 has a billing demand 
of 1% kilowatts, both having devices larger than socket de- 
vices but not exceeding 2% kilowatts. The sum of these 
billing demands is 4 kilowatts per mile of line. As there 
will be 50 cents per kilowatt of billing demand in the demand 
charge, which is a portion of the pole line charge, then 50 
cents times 4 kilowatts, or $2, will be subtracted from the 
$15 pole line charge per mile, leaving a charge of $13. This 
divided by 4-kilowatt billing demand per mile of line gives 
us $3.25 per kilowatt of billing demand. 


Consumer No. 1 pays 1 times $3.25, or $3.25; consumers 
Nos. 2 and 3 each should pay 1% times $3.25, or $4.88, for 
their portion of pole line charges. We received then the sum 
of $3.25 plus $4.88 plus $4.88 plus the $2 demand charge, or 
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$15.01, for the pole line charges per mile of line, and the 
charge is divided equitably among the consumers on the 
basis of the benefit each derives from it. 

This would be applied not by figuring each mile separately 
but by dividing the territory into districts and calculating 


‘beforehand what the probable number of consumers will be 


per mile each with a biiling demand of one kilowatt or 1% 
kilowatts. Companies should begin to lay out the rural terri- 
tories into districts. 

The demand charge includes the capacity expenses which 
consist of all transmission costs, and of all production costs, 
except fuel, boiler room labor and water (for boilers). The 
latter expenses are classified as energy expenses. Although 
this division of production expenses is not technically correct, 
since a small portion of fuel, boiler room labor and water 
expenses are truly a capacity expense and a small portion 
of the other expenses are truly energy expenses, yet, after 
making a careful analysis, it has been found that the use of 
this simple method of division does not introduce an error 
of more than two per cent over what the results would be 
if obtained by the more complicated method of division. 
Interest at the average rate of the cost of money on interest 
bearing obligations and preferred stock is included as an 
item of expenses. The production and transmission expenses 
were obtained by an allocation of the company’s expenses 
by the company’s “Standard Manual for the Determination 
of Unit Costs of Electric Service.” 

The demand charges or capacity expenses are more diffi- 
cult to take care of in rates, that is, to do so in an equitable 
manner than are any of the other costs. If they are intro- 
duced as a flat kilowatt-hour charge, then all those consumers 
who used the equipment longer hours than the average pay 
more than they should, and those who use the equipment 
shorter hours than the average pay less than they should. 
If the capacity expenses are introduced as a flat demand 
charge found by dividing the expenses by the sum of the 
demands of all the consumers, then those consumers who 
use the equipment longer hours than the average pay too 
little for the service, and those who use the equipment shorter 
hours than the average pay too much. These statements are 
made clear by the following examples: 
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1. Assume a 100 per cent load factor consumer with a de- 
mand of one kilowatt. He should pay for the capacity expenses 
an amount found by dividing the total capacity expenses by the 
maximum load on the system. This, say, is $7 for one-kilowatt 
demand. Assume the capacity expenses divided by the number 
of kilowatt-hours is 3.7 cents per kilowatt-hour, then the 
kilowatt-hours used per average month by a 100 per cent 
load factor consumer would be 730, and the cost at 3.7 cents 
would be $27.28 minus $7.00, or $20.28 more than the cost of 
the service. 

2. Assume that the same expenses divided by the sum of 
the consumers’ demands is $1.88. It will be seen in this case 
that the 100 per cent load factor consumer is served for $7.00— 
$1.88, or $5.12 less than cost. All the above values are con- 
sistent in actual practice. 


From the above it is evident that by some combination of 
these two methods, wherein part of the capacity expenses 
are made to function with kilowatt-hours and the balance with 
the maximum demands of the consumers, an accurate and 
equitable method would be had for introducing the capacity 
expenses into rates. The proper combination and values can 
be readily obtained from two simple equations which are 
given and solved in the detailed supporting data which is 
a part of this paper. 

By applying the results obtained from the test mentioned 
above on forty towns and eight cities and solving the equa- 
tions as the detailed supporting data will show, we find that 
the portion of the total capacity expenses that can be made 
to function with the kilovolt-ampere maximum demand is 
$1.00. The demand charge then is taken as $1.00 per kilowatt 
of monthly billing demand. The monthly billing demands are 
those as determined by the pole line charge. 


Also from this solution we find that the portion of the 
total capacity expenses that can be made to function with the 


kilowatt-hours supplied the consumer is 6.9 mills per kilowatt- 
hour. 


The electricity rate includes the total energy expenses 
which are the fuel, boiler room labor and water (for boilers) 
expenses divided by the number of kilowatt-hours registered by 
the consumers’ meters. During the above test this was found 
to be 1.608 cents per kilowatt-hour. This amount increased 
by 12 per cent to cover contingencies, factor of safety, and 
profits gives 1.8 cents the amount applied to the transformer 
core losses; and the amount of 1.608 cents plus the 6.9 mills 
demand charge plus 25 per cent to cover contingencies, profits, 
and a factor of safety, gives 2.9 cents per kilowatt-hour for 
the electricity base rate. 


In a previous paragraph, relative to the pole line charge, 
we explained the method of assigning a monthly billing de- 
mand to each rural consumer on which to base their demand 
charge and from which to determine the number of kilowatts 
of demand per mile or demand miles per mile. The rural 
consumer should receive credit if a small settlement or a 
power load is connected. However, in many cases the small 
settlement or the power load such as a consolidated school 
or elevator causes the line to be built three-phase. As this 
is a possibility then the entire billing demand of such power 
load (which is not determined in the same manner as the 
rural but by actual demand) should not be used to determine 
the number of demand miles of the line. For this purpose 
85 per cent of the demands of a power load having a small 
load which could be carried by a 5 kilovolt-ampere trans- 
former and 70 per cent of the demand of a larger power load 
is used to determine the demand miles of the line. 


The demand of residence consumers in a small town which 
is used to determine the demand miles of the line can be 
set out in a table. This table appears in the rate sheet which 
is a part of this paper. The demand of these residence con- 
sumers is used only to determine the demand miles of the 
line as the rates charged these consumers will be the stand- 
ard rates for small settlements. 

The rate sheet need not be presented to the ordinary rural 
consumer or even an attempt made to explain it to him. 
When these items are properly calculated, which is really 
very simple after one carefully reads it through, they will 
appear in the contract as one sum known as a monthly charge. 
This paper, the rate sheet and the detailed supporting data 
are for those who are the leaders. If the leaders approve 
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them, arfd the leaders will be not only public service company 
men, but the farm bureau, various farm organizations, farm 
papers, etc., and the rural consumers know of the approval, 
there will be no explanation to make. There will continue 
to be disbelief on the part of the rural consumers as long 
as there are as many different rate forms as there are organi- 
zations. 

The values for the six items listed in the first part of this 
paper will not be the same on all systems, but we feel that 
these are the items to be considered. 

After a careful study of rural costs one wonders why the 
kilowatt-hour meter plays such an important part. If we have 
to give something away, let’s discard the meter and insist on 
the other charges. At the present consumption of a majority 
of the rural consumers the electricity rate hardly equals the 
investment cost of the service line let alone the billing ex- 
pense, transformer costs, pole line and power plant capacity 
costs. Even at a consumption of 200 kilowatt-hours per month 
the electricity rate just about equals the pole line charge 
plus the service line charge, not including the transformer 
or billing expenses on an average Iowa rural line. 

When all the rural consumers are equipped with electric 
service, the application of this rate will be a very simple 
task; in fact, then many of these items can be grouped as 
they are in any other class of business. That time will 
probably come, but there should be no losses to anyone 
during this promotion period. Many rates are correct at one 
or two points on the cost curve, but that is no sign they are 
correct all along the curve. 

When a group of farmers whom you have been serving 
over a line and transformers, which belong to them, come 
to you, after they have had service for some time and their 
maintenance bills start, and ask you to take the line off 
their hands (and they are willing to give it to you) and in 
many cases we are foolish enough to take it in accordance 
with their ideas, it is easy to show them by the above items 
how this simple operation of presenting the service company 
with some equipment affects the costs. 

It is a simple matter to show them what happens under 
different conditions due to his or your ownership of different 
parts of the equipment which goes to make up a rural line. 
If the rural consumer should happen to hear even approxi- 
mately the same story twice by two different service men, 
he would believe us. 

As to the contract, there are only a few items which we 
wish to mention, as we feel that the contract itself is not 
important. Any form can be made up as a majority of the 
clauses contained therein are fairly standard. It should con- 
tain no part of the rate except a place for the total monthly 
charge designating the size of transformer, length of service 
line, number of demand miles of the line and billing demand 


on which the monthly charge was based, with the base rate 
per kilowatt-hour. 


We believe the owner should be the signer of the contract; 
in this I believe most of us agree. 


We also believe the contract should be at least of fifteen 
years duration. This is objected to by many, especially the 
rural consumer, yet he is perfectly willing to build his own 
lines and accept all the responsibility, the same responsibility 


that we asked him to share with us when he signs for fifteen 
years. 


RATE NO. 61 OF THE IOWA RAILWAY AND 
LIGHT COMPANY 


(NOTE ; This rate applicable to rural electric service from a rural 
distribution system financed, owned, maintained, and operated by 
the company, and is available for rural consumers (owners) who 
can be served with a ‘transformer of 5 k.v.a., or less, rated 
capacity.) 

1. A monthly charge made up of the following items: 


Item A. Sixty cents (60 cents) to cover the meter expenses, bill- 
ing, ete. 


Item B. A service line charge of one-half cent (144 cent) per foot 
of service line measured from the center of the highway, when the 
rural distribution line is located on a highway, or from the said 
line when located on a right of way owned by the company. A 
service line shall consist of the wires, poles, and other necessary 
accessories, connecting the company’s rural distribution line with 
the consumer’s meter loop, ‘whether the transformer is located on 
the company’s rural distribution line or on the consumer’s property. 

Item C. A transformer charge obtained from Table I for the 


(Continued on page 240) 
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The Value of the Distribution of Surplus 


War Explosives’ 
By Geo. R. Boyd 


Mem. A.S.A.E. 


OR the past four years the U. S. Department of Agriculture 

has been engaged in re-working the explosives and am- 

munition which were declared surplus at the end of the 
world war so that they could be used as commercial ex- 
plosives. These re-worked explosives have been distributed 
to various departments of the federal government, to state 
highway commissions and to farmers for agricultural blast- 
ing. During this time there has been distributed for agri- 
cultural use 10 million pounds of picric acid, 14 million 
pounds of an explosive which we called “sodatol,” and about 
11 million pounds of another explosive called “pyrotol.” In 
addition to these explosives about 16 million blasting caps 
have been distributed to the agricultural users of the ex- 
plosives. The Government made no charge for the explo- 
sive ingredients themselves but the consumers were charged 
with the costs of preparation and the freight. The only 
changes made for the blasting caps were the transportation 
charges. 

There is no doubt but that the savings secured to farmers 
by the use of this salvaged material rather than commercial 
explosives have been very large, but to make an estimate of 
the total amount so saved is a very difficult thing. In the 
first place, the delivered cost to the farmer of the governr 
ment explosives is conjectural because a large proportion 
of these explosives were shipped to some central point and 
reshipped from there in less than carload lots, and there is 
no way in which we can arrive at the amounts so reshipped 
nor the amount of freight charges paid on them. Roughly, 
it is likely that the average delivered cost of the government 
explosives has not been more than 9 cents per pound, but 
this is only an approximation. On the other hand, when we 
come to consider the cost of an equivalent amount of com- 
mercial explosives, more difficulties are encountered. Com- 
mercial explosives of the same kind and strength are vari- 
ously priced by the manufacturers according to the amounts 
purchased at any one time. Should we use the manufacturer’s 
carload lot price which the farmers could have obtained had 
they pooled their orders in the same way that they have 
pooled their. orders for government explosives, or should 
we use the small lot price which the farmers would have had 
to pay had they bought individually from the manufacturers? 
Or, should we use the retailer’s price which is what the 
farmer would have had to pay had he purchased commercial 
explosives in the way he usually does? Then, too, the price 
of commercial explosives depends upon the grade and kind; 
shall we use the price of the kind and grade which we be- 
lieve to be best for the work which is to be done, or shall 
we use the price of that kind and grade which is ordinarily 
used in the different localities for that kind of work? There 
are perfectly good reasons for using any one of these prices, 
but to be on the safe side, to underestimate rather than to 
appear to overestimate, we have used the manufacturer’s 
carload price on the cheapest kind of commercial explosives 
which can possibly be used for agricultural work. On this 
basis the average country-wide price during the period of 
the distribution of an equivalent amount of commercial ex- 
plosives would not be less than 17 cents per pound. On this 
basis, then, the saving would be the difference between 17 
and 9 cents which is 8 cents per pound, and on the total 
amount of 35 million pounds would be $2,800,000. The savings 
to the distribution of the blasting caps probably amounts to 
$160,000, so that the smallest estimate which can be made 
of the total savings secured to farmers by this work will 
amount to almost $3,000,000. If the retail price of commercial 


*Paper presented at the 19th annual meeting of the American 
Society of Agricultural Engineers, at Madison, Wis., June, 1925. 
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explosives, that is, the price which the farmer usually pays, 
had been used the savings would have been several times 
this sum. 

While these savings are large, and while they were made 
for the farmer at a time when the agricultural industry was 
in such poor financial condition that every penny saved for 
the farmer seemed as big as a dollar does under ordinary 
conditions, I believe that other benefits, more important and 
of more permanent value, have been secured by means of 
this distribution and by the work done in connection with 
it. The exact amount of our estimate of the cash savings 
is of little importance since we are unable even to approxi- 
mate the amount of these greater benefits which are intangi- 
ble and cannot be evaluated in dollars and cents. 


We do not know exactly how these explosives have been 
used, how much have been used on farms which are, at least 
in part, in cultivation, nor what part was used in making 
new farms from raw land, but I believe that more than 95 
per cent of it has been used on farms which were already 
under cultivation on farms which were homes and on which 
the farmer was trying to make a living. My estimate is 
based on general knowledge of the uses of these explosives 
in the various parts of the country rather than upon definite 
information. We have secured very little data upon this 


. phase of the uses of these explosives, but we hope and expect 


to get more as opportunity arises. Last year the land clear- 
ing division of the University of Wisconsin carried on a 
survey which indicates that about 7 per cent of the sodatol 
used in 1923-24 was used on farms less than three years 
old. If this figure is correct for Wisconsin it is entirely 
reasonable to suppose that for the entire United States the 
percentage used on what might be called “new farms’’, i.e. 
farms which have been carved out of the wilderness in the 
last three years, is very much less, since there is more land 
available in this section for such pioneer work than in most 
of the other states. In this Wisconsin survey we also 
find indications that farms from 10 to 15 years old used 
more sodatol than was used in any other 5-year period in 
the age of farms and now. I hold no brief against the bring- 
ing of new lands into cultivation nor do I wish to limit 
or decry the use of surplus war explosives by the present- 
day pioneers, for I realize that their need for these explo- 
sives is probably greater than in the case of the older farm- 
ers who are more able to pay the price asked, but the point 
I wish to make is this: Almost none of these explosives 
have been used as an inducement to get new settlers to 
go upon cutover land, and, conversely, almost all of it has 
been used in making farms already in cultivation more eco- 
nomical units. 


Almost all of the 35 million pounds of explosives—a freight 
train 15 miles long would be required to carry them—have 
been used in removing stumps and stones from cultivated 
fields, in squaring up irregularly shaped fields, and in adding 
a few more cleared acres to farms which did not have enough 
land cleared for economical operation. Happily these im- 
provements are permanent ones for ordinarily stumps do not 
come back in cultivated fields, not if they are blown up 
with government explosives. A farmer who is trying to farm 
among stumps or rocks, or in irregularly shaped fields, or 
without enough cleared land to feed his necessary livestock 
is working under a handicap which only he can remove. 
No marketing system, no cheaper freight rates, no agricul- 
tural legislation can put him on a real competitive basis with 
his neighbor. He cannot take full advantage of his op- 
portunities until he has his lands in best possible shape to 
produce crops. But these improvements are permanent, when 
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once done they are done forever, Literally hundreds of 
thousands of farmers all over the country have so improved 
their lands by using these explosives. One way to calculate 
the resulting benefits in dollars and cents is to capitalize 
the annual savings due to the improvement. To do so is an 
almost impossible task but I am sure the total figure would 
make the national debt look like small change. Another 
way is to determine the increase in the value of the land 
due to the removal of the stumps, which, also, is no easy 
matter. A federal farm loan bank appraiser in the South 
Atlantic states says that he adds one hundred per cent to the 
loan value of cultivated fields when the stumps are removed, 
and, because of the industry. and good business judgment 
shown by the farmer in getting rid of the stumps, he adds 
another one hundred per cent to the appraised valuation of 
the land. Although I am not one of those who seem to be- 
lieve that the American farmer can be saved only by provid- 
ing him with more credit so that he may get still further 
in debt, I do not think we have done a considerable service 
it we have tripled the loan value of hundreds of thousands 
of acres of farm land. ; 

It is true that a considerable part of this work would 
have been done had there been no surplus war explosives, 
but reports from every state convince me that the government 
explosives have been a very great incentive in interesting the 
farmers in improving their lands. We have often received 
reports to the effect of “more land has been cleared of stumps 
in this country this year than has been cleared in 40 years.” 
The stumps have been there all that time interfering with 
cultivation, taking up good farming space, breaking plow- 
points and furnishing a rooming house for boll weevils and 
other insects. Explosives and other means of stump removal 
have been available all the time. There have been many 
prosperous periods when the farmer was better able to 
raise the money for removing the stumps than he has been 
during the past four years, but the stumps remained in the 
field until the surplus war explosives came along and the 
need for them and the advantages to be gained by their 
use were brought forcibly to the farmers’ attention. 

This brings us to a discussion of the value of the educa- 
tional work which has been done in connection with the 
distribution of these explosives. From the beginning the 
U.S.D.A. Bureau of Public Roads has insisted that such work 
be done wherever there was sufficient demand for the ex- 
plosives to justify it. When the distribution started there 
were three states doing extension work in land clearing. 
(That term “land clearing” is a misnomer as this work is 
not land clearing in most states, but is rather the improving 
of land conditions, the removal of any obstacles to good 
cultivation. Only for want of a batter term do we continue 
to speak of this work as “land clearing” and the men who 
are engaged in it as “land clearing specialists.”) These three 
states have continued and developed their work along this 
line, and we now have fourteen other states employing land 
clearing specialists, either whole or part time. The educa- 
tional work done by these specialists consists not only of 
bringing the farmers to a realization of the necessity for 
better cultivating condition and of demonstrating the safe 
and economical way of using explosives, but it has broadened 
out to take in all closely connected problems. That such 
educational work is of value cannot be doubted. It must be 
valuable to the farmers or they would not evince the interest 
in the work which they do. It is no uncommon thing to see 
from sixty to one hundred men attending a demonstration 
even in communities which have been long familiar with 
the use of explosives. Mankind has been clearing land ever 
since Adam’s time and many farmers have been wrestling 
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with stumps and stones all their lives, but there are still 
things about it which are unknown to many and which can 
be taught with benefit to all. This is especially true in the 
use of explosives where some precaution insisted upon a 
demonstration may prevent the forming of a careless habit 
which would have taken its toll of human lives. 


Considered solely as an extension project the distribu- 
tion of these explosives has been quite successful. The direc- 
tors of agricultural extension of all the states which have 
cooperated with us have individually expressed themselves 
as being pleased with the results obtained. I am very glad 
to be able to say that the county agents, to whom any 
success we may have had is largely due, are all enthusiastic 
about it in spite of the heavy burdens it lays on their should- 
ers. Reports made to us indicate that this work has been 
of great assistance to the extension service as a whole by 
bringing it into contact with many farmers never reached 


before and by strengthening and broadening its influence and 
prestage. : 


And now, what more can we do to add to the value and 
benefit of this distribution through the remaining period in 
which these explosives will be available? I, for one, am 
not satisfied with the benefits already obtained. Without 
taking time to go into details, I think we should devote more 
time and thought to the educational side of this distribution 
which, to my mind, is of such great importance. Essen- 
tially what we are doing is this: We are furnishing the 
farmers in each state with thousands of dollars worth, and 
in some states hundreds of thousands of dollars worth, of 
a potentially dangerous material. It is furnished in small 
amounts to thousands of farmers in each state and probably 
interests more individuals than any other extension project. 
Provision is made for the collection of a fund with which 
the state extension service agrees to do educational work. 
In view of these facts, are we not justified in asking that 
each state use its utmost endeavors in giving instructions 
in the safe and efficient handling of explosives? Education 
in safety methods is necessary not because of the nature of 
these explosives but simply because all explosives are dan- 
gerous if handled carelessly, and education on efficient use 
is necessary because experience has shown that unless such 
educational work is given the farmers will not receive the 
full benefit which they should obtain. The concensus of 
opinion is that the well-planned, well-advertised field dem- 
onstration is the best method of teaching both these subjects, 


but lectures, bulletins, articles and newspaper publicity are 
all useful. 


If we are to receive the greatest possible benefit from 
this work, each state should make a study of its own indi- 
vidual problem of improving the condition of cultivation. In 
order to lay a broad foundation for this work, in order to 
plan ahead, first, find out what your state’s problems are and 
then check up what you are doing to see if you are applying 
the proper remedy. Find out how many stumps or stones 
can profitably be removed from an acre for the various kinds 
of farming carried on in your state. Find out how many 
cleared acres are necessary or advantageous for the different 
types of farms. Find out the best and cheapest methods of 
doing all the necessary operations from brushing to seeding. 
Some or all of these projects may require cooperative effort 
with various agencies while others will require some time 
for their completion, but I believe that such time and effort 
will be well spent. Then after you have your facts you can 
see to it that your allotment of explosives is used only where 
it serves an economic need and in such a manner as to 
secure the best results and the greatest benefits. 


TL CMU LMM 


Agricultural engineering is both agriculture and engineering. It is just as much one as the 
other. It is the application of engineering in its various branches, as civil, mechanical, 
electrical, etc., to agriculture. It is just as much agriculture as are animal husbandry, 


agronomy, horticulture, etc. Moreover, it is second to none of these in 
the development of agriculture. 
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Agricultural Engineering at the Experiment Stations * 
By R. W. Trullinger 


Specialist in Agricultural Engineering, Office of Experiment Stations, U. S. Department of Agriculture 


GRICULTURAL engineering, as a relatively new subject, 
A has passed through all the preliminary stages of general 

testing and experimenting at the agricultural experiment 
stations, and the work is now being gradually narrowed down 
to a consideration of very definite and in some cases rather 
specialized problems based upon specific agricultural require- 
ments. While much miscellaneous testing of a superficial 
or very general nature is still going on, there is a growing 
tendency to bring such projects to a close as soon as their 
usefulness, in providing a background for the pursuit of 
specific lines of inquiry, is ended. 


Since the problems in agricultural engineering originate 
from the advancement of specific agricultural requirements, 
which available engineering knowledge is unable to meet, 
the work has of necessity developed quite definite cooperative 
aspects. This has naturally tended to reduce sharply the 
total number of projects in the subject at the stations, through 
the weeding out or termination of those of a general or 
indefinite nature, but has resulted in a gradual increase in 
projects of research grade. In round numbers, there are now 
about two hundred twenty active projects in agricultural en- 
gineering at the stations, according to most recent advices, 
and in indeterminate number of independent projects at cer- 
tain of the state agricultural colleges. 


FARM MACHINERY AND FARM POWER 


The project lists show sixty-nine active projects in farm 
machinery and farm power at the stations. Of these, thirty- 
six are devoted to farm machinery and thirty-three to farm 
power. 


Farm Machinery. Of the thirty-six recorded farm machin- 
ery projects at the stations, ten are rather general and in- 
definite, including such matters as economic studies of farm 
tractors and comparative tests of different types of ma- 
chinery. The remaining twenty-six projects are largely of 
research grade and are distributed among thirteen stations. 
In addition it is known that several farm machinery projects 
of research grade are in operation at certain state agricultural 
colleges independently of the experiment station lists. 


The projects at the experiment stations and colleges, while 
dealing with numerous specific phases of the farm machinery 
question, some of them closely related, emphasize the pri- 
mary importance of more extensive and fundamental studies 
of the nature, functions and control of soil colloids, with 
particular reference to their influence on the physical factors 
of soil which control tillage and traction and the design 
of tillage and traction machinery. This is brought out strongly 
by work in progress at the Alabama and California stations 
on the properties of soil governing friction between the soil 
and metal surfaces and the specific evaluation of the physical 
properties of soil governing tillage and traction, and at the 
Iowa, Nebraska, California, Illinois, Missouri and Montana 
stations on the soil factors governing the draft of plows and 
other tillage machinery. In this connection the importance 
is also emphasized of cooperatively establishing optimum 
standard degrees of tilth for individual crops in different soils 
and of elucidating and controlling the colloidal and other 
properties of soils governing the production and maintenance 


*1924-25 report of the A.S.A.E. Research Committee. 


of such tilth standards, in order to provide practical objectives 
for studies of tillage methods and tillage machinery develop- 
ment. The studies at the California and Nebraska stations 
along this line are especially noteworthy and indicative. 


A second outstanding indication of the work in progress 


on farm machinery at the stations is the importance of the . 


fundamental development and standardization of the different 
belt driven and field farm machines, other than tillage ma- 
chinery, on the basis of the perfection of detail as a prelimi- 
nary to the perfection of entire machines to meet previously 
conceived, specific agricultural requirements. This is indicated 
by studies made at the Wisconsin and Illinois stations on 
silage cutters and blowers and other belt driven machinery, 
at the Illinois and Washington stations on threshing ma- 
chinery, at the California station on weed destroying, grain 
dusting, and almond harvesting machinery, at the Iowa and 
Illinois stations on milking machines, and at the Illinois 
station on seed cleaning machinery. 


The specific development of certain details of tractors to 
meet the unusually severe conditions and requirements of 
agricultural field and stationary practices is also of prominent 
importance. The studies at the California and Alabama sta- 
tions of the factors governing the removal of dust from the 
intake air of tractor motors, at the California station of the 
factors governing the wear of bearings in tractor motors, at 
the New York (Cornell) station on cooling, at the Colorado, 
California, and New York (Cornell) stations on lubrication, 
and at several other stations on the adaptation and stand- 
ardization of tractor belt pulley speeds to meet the operation 
requirements of belt driven machinery place emphasis on the 
importance of extending the studies of tractor details along 
more specific agricultural lines. 


Farm Power. Of the thirty-three farm power projects at 
the stations, twenty-six are devoted to the application of 
electricity to agriculture and five are devoted to isolated 
hydro-electric ,power plants and the development of wind- 
mills to generate electric power by harnessing the wind. 
These last are at the Iowa, Minnesota, and Indiana stations. 
The Iowa station is also engaged in a special cooperative 
study of the horse as a motor. 


The application of electricity to agriculture seems, how- 
ever, to be one of the most important farm power problems 
at this time, as is indicated by the fact that twenty-six 
stations are either now engaged in or are planning studies 
of certain phases of this subject. In addition, it is known 
that several state agricultural colleges are interested in this 
subject, although the work has not as yet been taken over 
by the experiment stations. 


While there is an almost universal demand for electric 
service by farmers, the present profitable agricultural uses 
of electricity do not consume sufficient power to make the 
proposition a paying one for either the farmer or the central 
station. The problem in a nutshell is to increase the profit- 
able agricultural use of electricity to an amount which will 
also be a profitable matter for the central stations. This 
involves fundamental research in agricultural engineering 
which will eventually require cooperation with practically 
every recognized branch of agriculture. 


The preliminary phases of this work require surveys of 
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These two pictures show H. H. Doughty, a Junior Member of A.S.A.E., cultivating sunflowers during the summer of 1924. 


Vol. 6, No. 10 


He states 
that this year (1925) the rainy weather kept them out of the field until the corn was large and grassy, but then they ran the motor cul- 
tivator from about 4:30 A.M. until 7:30 P.M. for several days and soon had the corn in excellent shape. Farmers around them, who did 
not have motor cultivators, did no: get their corn cultivated and many horses were killed in the attempt. 


from ten to thirty acres a day with the machine shown in the picture 


Mr. Doughty has cultivated 
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power requirements of agricultural processes and analytical 
studies of processes to determine lines along which the agri- 
cultural use of electrical energy can be profitably developed 
by research procedure. In this connection the U.S.D.A. Office 
of Experiment Stations has indicated at least a dozen specific 
lines of research, with the objective of building up a profitable 
electrical load. Several of the states, hotably the Alabama, 
California, Iowa, Minnesota and Oregon stations, are either 
now engaged in fundamental studies of specific phases of 
the subject or are planning to do so shortly. The majority 
of the stations interested are already experimenting with the 
use of electricity for different types of belt work. The study 
made by the Office of Experiment Stations indicates the possi- 
bility of extending the use of electricity in dairy, animal 


husbandry, home economics, poultry raising, and agronomic 
processes. 


FARM BUILDINGS AND STRUCTURES 


The work in farm buildings and structures at the stations 
is advancing to a point where the quite limited utility of 
broad general projects on the subject is being recognized to 
a considerable extent. It is being brought out in the work 
at more than a dozen stations and at several state agricul- 
tural colleges that many of the problems in farm structures 
requiring engineering treatment present conditions of a very 
special nature and offer opportunities for fundamental investi- 
gations specifically adapted thereto. 


Everything indicates that the ventilation of animal shel- 
ters including poultry houses is becoming a very important 
problem. Active projects are listed for the New York (Cor- 
nell), Nebraska, lowa, Kentucky, New Jersey, Minnesota, Wis- 
consin and Pennsylvania stations. 

The available knowledge of fundamental principles upon 
which to base the development of rational and efficient ven- 
tilation systems for animal shelters is, however, quite limited. 
The importance of sincere attempts to so evaluate the factors 
of ventilation as to maintain the physiological characteristics 
of the animals concerned at an optimum is thus evident. 
This would indicate that ventilation studies should be con- 
ducted under controlled conditions with animals, the health, 
comfort, economy and productiveness values of which are 
known with a reasonable degree of accuracy as judged by suit- 
able standards. The necessary cooperative features of this 
work are thus quite evident and the employment of methods 
and apparatus, similar to those used in respiration calorimetric 
studies, would seem to logically follow. This is emphasized 
by the work at the Iowa station on the ventilation of poultry 
houses and at the Pennsylvania station on the ventilation 
requirements of farm animals. 


The development of structures for the storage of crops is 
also quite an important problem in a number of localities. 
The studies of potato storages at the Michigan station, of 
fruit and vegetable storages at the California and Oregon 


stations, of apple storages at practically all the stations of the 
North Atlantic states, and of sweet potato and other root 
storages at several of the stations in the southern states 
indicate the uniformly widespread significance of the problem. 
The cooperative features of this work are also obvious, since 
the importance of a careful consideration of the heat and 
ventilation requirements of the crop concerned and of its 
behavior under storage conditions as a basis for the develop- 
ment of storage buildings is strongly emphasized by the work 
in progress. ‘ 

Another important problem of the more or less emergency 
type, involving a combination of storage and ventilation prin- 
ciples, is the curing and storage of green hay and soft corn 
and wheat. As indicated by the work at the Illinois and 
Iowa stations and at agricultural institutions in Europe, this 
is a broadly cooperative problem involving the development 
of drying and curing apparatus as well as proper storage. 

The importance of the specific development of building 
designs to meet the requirements of individual animal types, 
in addition to the provision of proper ventilation, is also in- 
dicated by the existence of several projects on dairy and 
beef-cattle barn and poultry house design. The development 
of cheap and efficient silo types is also of considerable impor- 
tance in certain localities, notably the northern prairie states. 


Studies to develop the design of barn and other building 
frames along economical as well as structurally sound lines 
are quite important, as is indicated by work at the Iowa 
and other middle western stations and agricultural colleges. 
Farm building frames are being found faulty in many respects, 
such as improper and uneconomical distribution of material, 
overloading of members, poorly designed joints, uneconomical 
sections, poorly designed anchorages, and plain waste of 
material. The importance of a concerted effort to provide 
safe and durable as well as economical structures is thus 
plainly evident. 

IRRIGATION 


Practically every station in the irrigated sections has 
active projects in some phase or other of irrigation, there 
being at least forty-six projects distributed among these 
stations, including the prairie rice-growing sections. In 
addition the Illinois station is studying the overhead irrigation 
of strawberries and the Tennesee station is interested in 
the irrigation of market garden crops. 


Almost every conceivable phase of irrigation is receiving 
some attention at the stations, from the purely engineering 
phase of water measurement to the more or less agronomic 
phase of determining duty of water for different crops. The 
latter extreme is receiving the most attention, there being 
eighteen duty-of-water projects at seven stations. The Cali- 
fornia station is the leader in this work. 

Underground water supplies and pumping for irrigation 
are also important subjects, there being eleven related pro- 
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jects at six stations. It is significant to note that there is 
put one project on the principles of soil moisture in relation 
to irrigation. 

Everything indicates the importance of developing the 
more fundamental aspects of these lines of irrigation study. 
Exact determinations of the duty of water for different crops 
and studies of the factors governing the capacity of different 
soils for the absorption, retention, and supply of moisture 
to meet the specific requirements of individual crops are 
much needed to provide a basis for the development of ir- 
rigation practices and the design of irrigation structures. 
This is being brought out especially by work in progress 
at the California station and by work being planned at the 
Idaho station. Cooperation between stations on phases of 
this work of common interest seems also logically in order. 


The development of rice irrigation practices in the prairie 
sections where the water supply must be obtained mainly by 
pumping is also assuming considerable importance as indicated 
by the work being planned at the Arkansas station. Here 
also studies of the exact requirements of different rice vari- 
eties for moisture and heat, and studies of the capacity of 
different soils to provide the proper environmental conditions, 
are needed to provide a basis for the development of rice 
irrigation practices and equipment. 


DRAINAGE 


There are fifteen projects at ten stations on different 
phases of drainage, and it is well known that several of the 
state agricultural colleges are experimenting with drainage 
independently of the experiment stations. The majority of 
these projects are of a service nature and consist mainly 
of the installation of preconceived drainage systems and the 
observation of subsequent results. without the use of any 
standards for comparison. Very little work of a fundamental 
nature seems to be in operation on the subject beyond a 
few studies of run-off. 


Apparently there is little basis for drainage engineering 
procedure beyond tradition and certain quite limited data 
obtained in an empirical manner. Cooperative studies of 
the optimum environmental conditions for individual crops in 
both humid and arid soils with reference to moisture and 
temperature, and studies of the nature and control of the 
factors governing the absorption, retention and movement 
of moisture in soils, especially in the presence of an excess 
thereof, are of obvious importance to provide a basis for 
drainage practices and the design of drainage systems. More 
extensive studies of the physico-chemistry of soils with refer- 
ence to the development of materials for drainage structures 
are also important, as indicated by the work at the Minnesota 
and North Carolina stations. 


FARM WATER SUPPLY, SEWAGE DISPOSAL 
AND SANITATION 


There are eight active projects at as many stations on 
farm sewage disposal and three projects at three stations 
on farm water supply. It is also known that several of the 
agricultural colleges are experimenting along these lines inde- 
pendently of the stations. The majority of these projects 
are either comparative or merely service tests of different 
preconceived types of sanitary apparatus and there appears 
to be very little work of a fundamental nature in operation 
on the subject, with the exception perhaps of that at the 
New Jersey station on the biology of sewage disposal and 
at the Illinois station and the Kansas State Agricultural 
College on the fundamental principles of farm sewage dis- 
posal as a basis for the design of disposal systems and 
equipment. 

The subject of farm sewage disposal has been agitated 
for many years, but it has rarely ever received the funda- 
mental study which its importance would seem to merit. It 
would seem advisable for stations in states having similar 
conditions to arrive at some suitable standards of sanitary 
requirement with reference to farm sewage disposal which 
will indicate the limits of necessary purification for different 
conditions. This would provide definite standard objectives 
for sewage disposal studies and the foundations could then 
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be laid for studies of the nature and control of the factors 
governing the production of the required degree of purity 
of sewage of the type encountered on different farms. This 
general procedure is being followed to a certain degree in 
studies of the purification of dairy and creamery sewage and 


its extension to cover all types of rural sewage seems 
justified. 


LAND CLEARING . 


The work in land clearing at the stations has developed 
rapidly in recent years from a miscellaneous matter to one 
of prime importance, especially in the northern lake states 
and in the southern and northwestern timbered areas. There 
are now at least fifteen land clearing projects at the stations 
in the localities mentioned. 


Owing to the nature of this work, it has rarely if ever 
been of a research grade, consisting mainly of comparative 
tests of land clearing methods and apparatus therefor. Con- 
sequently most of the results obtained have been of limited 
local application. 


More recently, however, there has been a tendency at 
some of the stations to develop land clearing processes and 
apparatus more fundamentally. With this in view, studies 
of the power requirement for stump removal of both a steady 
and impact nature are being planned which would be based 
upon the volume weight of stumps and the stable and impact 
strengths of roots in tension in different soils. This pro- 
cedure has already been used by the British Ministry of Agri- 
culture with considerable success in the economic develop- 
ment of machines and explosives for stump and stone re- 
moval, and it would seem that some such fundamental pro- 
cedure might well be more generally adopted for the further 
development of land clearing processes in this country. The 
economy and efficiency of cooperative efforts by interested 
stations would seem to be obvious. 


MATERIALS OF CONSTRUCTION 


Materials of construction is another subject which has 
developed quite recently from a minor matter to one of prime 
importance in its specific relationship to agricultural engi- 
neering practices. There are about twenty-two active pro- 
jects quite uniformly and widely distributed among as many 
as a dozen stations, and several state agricultural colleges 


are also engaged in independent work on different phases of 
the subject. 


The subject of durability and preservation of structural 
timbers, particularly fence posts, seems to be commanding 
the most attention, there being fourteen active projects on 
this subject alone at the stations. It would seem that a more 
fundamental consideration of exactly what is required of 
fence posts in different types of farming would give definite 
purpose and direction to much of this work and provide a 
basis for profitable cooperation between interested stations. 
The same procedure would also seem to be applicable to the 
development of roofing and other structural materials to meet 
the specific requirements of agricultural structures. 


CONCLUSION 


This review of the work in agricultural engineering at 
the stations emphasizes the importance of more thorough 
consideration of the exact requirements of agricultural prac- 
tices to provide definite purpose and direction for engineering 
investigations. It also indicates a still too frequent tendency 
to limit agricultural engineering work to comparative tests 
of the ability of different available engineering apparatus 
and methods to meet agricultural requirements for engineer- 
ing manipulation when the development of new principles 


or the fundamental modification of old ones are really neces- 
sary. 


Cooperative efforts by groups of stations on problems of 
common interest to secure collective agreements on objectives 
and plans of procedure, to prevent duplication of effort and to 
insure the allocation of the different phases of the work 


where they can best be handled would also seem to be of 
the utmost importance. 
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Agricultural Engineering Digest 


A review of current literature on agricultural engineering by R. W. Trullinger, specialist 
in agricultural engineering, Office of Experiment Stations, U. S. Department of Agriculture 
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Electrification of Rural Districts in France (Electrical World, 85 
(1925), No. 12, pp. 605, 606).--A brief account is given of the elec- 
tric service in the towns and more important rural localities of the 
Department of Loire Inferieure in France. 


Paint Law and Regulations (North Dakota State Food Commr. 
and Chem. Bul. 8(1925), pp. 45-68).—The text of paint and varnish 
laws and regulations for the State of North Dakota are presented, 
together with the results of analyses of thirty-seven samples of 
paints and varnishes collected for inspection in the state since 1920. 


Use of Electrical Energy in the Smaller Rural Industries [trans. 
title] (Nuovi Ann. Agri. [Italy], 4(1924), No. 3, pp. 489-565).—This 
is a somewhat detailed discussion of the economic and engineering 
features of the application of electricity to Italian farming, special 


reference being made to the requirements for irrigation pumping 
and plowing. 


Nail-Holding Power of Cinder Concrete (Concrete [Detroit], 26 
(1925), No. 4, p. 144).—Tabular data on the holding power of wire 


nails in cinder concrete building blocks as compared with wood are 
briefly reported. 


The Mechanics of Building Construction, H. Adams (London and 
New York: Longmans, Green and Co., 1923, new ed., pp. XI--240, 
figs. 590).—This is the second edition of this book, dealing with the 
engineering theory and practice of building construction. 


Rural Highway Mileage, Income, and Expenditures, 1921 and 
1922, A. P. Anderson (U. S. Department Agricultural Bulletin 1279 
(1925), pp. 88).—A large amount of data on the subject is tabulated. 
These data show that on January 1, 1922, the rural public roads of 
the forty-eight states had a total length of 2,941,294 miles and 
involved a disbursement of $1,036,587,772 during the year 1921. 
Of the total road mileage, 387,760 miles had been improved with 
some form of surfacing when the year 1922 began. 

Of the individual states Indiana at the beginning of 1922 had 
the largest mileage of surfaced roads, a total of 39,857 miles, of 
which 30,801 miles were gravel. California led the states in the 
mileage of concrete roads, with 2,613 miles, followed by Illinois with 
1,534 miles of this type. Ohio was first in the mileage of brick 
roads and Florida second, while Oregon was first in mileage in 
bituminous concrete, followed closely by New Jersey. During the 
year 1921 a total of 41,171.7 miles of road were improved with 


some form of surfacing and 34,456.3 miles were thus improved 
during 1922. 


Dairy Engineering, J. T. Bowen (New York: John Wiley & Sons, 
Inc.; London: Chapman & Hall, Ltd., 1925, pp. XIV-+ 532, figs. 
163).—This volume, one of the Wiley Agricultural Series, edited by 
J. B. Davidson, is intended primarily to aid those engaged in the 
production and handling of milk and in the manufacture of milk 
products, and in the selection, installation, operation, care, and 
management of the necessary machinery. It contains chapters on 
definitions and units, steam and steam boilers, boiler settings, 
boiler fittings and accessories, chimneys, combustion—firing, the 
steam engine, steam piping and accessories, exhaust steam and its 
uses, sources of heat loss in small steam plants, the internal- 
combustion engine, transmission of power, the compression re- 
frigerating system, methods of uvilizing refrigeration, insulation, 


direct-current motors, alternating-current motors, and temperature 
measurements and control. 


Value of Fans in Furnace Heating, C. G. Buder (Journal Ameri- 
ean Society Heating and Ventilating Engineers, 31 (1925), No. 6, 
pp. 349-352, figs. 2).—Studies are reported showing that the effi- 
ciency of a furnace is increased doubly by forced circulation due to 
the decreased surface resistance caused by the greater air velocity 
and to the greater difference in temperature between the furnace 
and surrounding air. In addition to preventing stratification, 
the fan helps to insure better distribution to all parts of the build- 
ing and thus aids in preventing air stagnation. 


Water Displacement of Soils and the Soil Solution, J. S. Burd 
and J. C. Martin (Journal Agricultural Science [England], 13 
(1923), No. 3, pp. 265-295, fig. 1).-—-Studies conducted at the Uni- 
versity of California on the subject using three sandy soils and two 
clay loams are reported, in which it was found that the use of a 
positive air pressure on closely packed soils decreases the time of 
recovery and increases the yields of’ solution obtained by water dis- 
placement. Successively displaced solutions of equal electrical 
conductivity were obtained from each soil. The concentration thus 
measured was in each case the same as that of the liquid obtained 
without the use of displacing water. 

Concentrations of individual ions in successive portions of dis- 
placed solutions were uniform in soils at optimum and at half 
optimum. There was an inverse proportion between total moisture 
content of soil and concentration of the displaced solution as indi- 
cated by measurements of specific ‘resistance. 

When the solution displaced by water from a given mass of soil 
was used as a displacing agent on another portion of the same soil, 
the newly displaced solution had the same concentration of elec- 
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trolytes as the displacing solution. This is taken to indicate that 
the displacéd solution had the same concentration as the solution 
with which it came in contact in the soil. 

Evidence is presented which tends to show that compacted soils 
become completely saturated during displacement, and that the 


mechanism of displacement consists in an actual translocation of 
successive layers of liquid. 


Studies of Capillary Rise in Soils [trans. title], C.-V. Carola 
(Ann. Sci. Agron. Franc. et Etrang., 42 (1925), No. 1, pp. 1-31, figs. 
17).—A theoretical discussion of the subject is followed by a report 
of experimental determinations of the capillary rise in sand soil, 
very fine sandy silt, silt, clay humus silt, and flinty clay. 

The velocity of capillary rise of water in these materials ap- 
peared to be regulated by the fineness of the particles, or in effect 
by the percentage of clay. Capillary absorption proceeded in a 
manner analogous to that of capillary rise. As the soils varied 
from pure silt to clay, the action of the clay content depressed 
permeability and capillary absorption from 0 to 18 per cent. 


Farm Water Works and Sewage Systems, T. B. Chambers and 
M. L. Nichols (Alabama Polytechnic Institute. Extension Circular 
80 (1925), pp. 35, figs. 22).—Practical information on the planning 
of water supply and sewage disposal systems for farms, with special 


reference to the requirements of Alabama conditions, is presented 
in this circular. 


Tests on Household Septic Tanks, H. W. Clark (Engin. and Con- 
tract., Water Works, 63 (1925), No. 6, p. 1250).—Analytical data 
from tests of two household septic tanks are presented and dis- 
cussed with reference to the design of the tanks. 


Ground Water in Santa Clara Valley, California, W. O. Clark 
(U. S. Geol. Survey, Water-Supply Paper 519 (1924), pp. VII-+209, 
pls. 19, figs. 20).—This report, prepared in cooperation with the 
department of engineering of the State of California, deals with 
the ground water of an area of 380,000 acres extending southeast- 
ward from San Francisco. It has been found that the ground 
water of Santa Clara Valley is on the whole satisfactory for both 
domestic use and irrigation. A few wells have water that is not 
considered good for domestic use or is said to be injurious to plants. 
The largest group of such wells is in a small area with meager 
water supply. All the wells of this locality are of small yield, and 
many of them can be pumped dry with an ordinary windmill. 


Cylinder and Engine Lubrication, A. L. Clayden (Journal So- 
ciety Automotive Engineers, 17 (1925), No. 1, pp. 58-61, figs. 2)— 
Laboratory tests are reported of an engine equipped with a steam 
cooling system, the object being to study the effect upon dilution 
of high cylinder wall temperatures. 

The results showed that a sharp reduction in dilution occurred 
as the boiling temperature was reached, and that the amount of 
dilution at temperatures of 212 degrees Fahrenheit or more was 
much less than would have been anticipated at lower temperatures. 
It is pointed out that high cylinder temperatures reduced dilution 
to a negligible quantity without introducing any apparent disad- 
vantages. The fact that the elimination of dilution will inevitably 
introduce lubrication troubles, due to the higher viscosity of oil 
which will prevail, is emphasized, and various methods by which 


oiling systems can be modified so as more nearly to approach the 
ideal condition are suggested. 


Irrigation Experiments [at the Umatilla (Oreg.) Reclamation 
Project Experiment Farm], H. K. Dean (U. S. Department Agricul- 
ture, Department Circular 342 (1925), pp. 20-22).—Size, length, and 
width of border experiments and lysimeter investigations of the 
moisture relations of sandy soils and the effect of crops on these 
relations are briefiy reported. 

In the length of border experiments it was found that the 
quantity of water applied annually and the depth per application 
required increased directly with the length of the run. The width 
of border experiments showed that 20 and 25-foot borders were 


very economical of water, and that the 30 and 35-foot borders did 
not require excessive quantities. 


Duty-of-Water Experiments [at the Umatilla (Oreg.) Reclama- 
tion Project Experiment Farm, 1921], H. K. Dean (U. S. Dept. 
Agr., Dept. Circ., 342 (1925), pp. 13-16).—Data from duty-of-water 
experiments with alfalfa on soils varying from very coarse to very 
fine sand are briefly reported. These indicated a relation between 
the type of soil and the water requirement. The yield per unit of 
water applied to the land was greatest on the finest soil and 
ranged in order from the finest to the coarsest soil. Each unit of 
water applied to the very fine sandy soil gave a return in tons per 
acre foot which was 14 times greater than from the same applica- 
tion on very coarse sandy soil, 2.1 times greater than on coarse 


sandy soil, 2.9 times greater than on medium sand, and 1.6 times 
greater than on fine sand. 


Engine-Starting Tests, J. O. Eisinger (Journal Society Automo- 
tive Engineers, 17 (1925), No. 1, pp. 52-57, figs. 18).—Studies con- 
ducted at the U. S. Bureau of Standards on the influence of various 
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factors on the starting of an internal-combustion engine are re- 
ported. . 

The results showed that, within certain limits, the richness of 
the mixture determines the number of revolutions that must be 
made before an explosion is obtained. Differences in distribution 
of the mixture were found to be negligible. It was shown very 
definitely that an advance of approximately 35 degrees in the spark 
gave a much shorter starting time than one of 10 degrees, and 
somewhat shorter than one of 50 or 80 degrees. Retarding the 
spark beyond top-center gave even poorer results. 


It was also shown that the vertical distance through which the 
fuel must be lifted may be important. It was found desirable to 
locate the carburetor jet so that the vertical distance through which 
the fuel must be lifted will be at a minimum. 


It was found that the problem of starting in cold weather does 
not consist of merely getting fuel into the cylinder, but that the 
quantities of fuel required may be very different for different jacket- 
water temperatures. Choking was found to give somewhat better 
results than throttling, as it reduced the pressure throughout the 
intake system instead of in the manifold alone. 


General Physics, E. S. Ferry, (New York: John Wiley & Sons, 
Inc.; London: Chapman & Hall, Ltd., 1923, pp. XVI—812, figs. 601). 
—The purpose of this book is to impart information and to give 
training in the methods by which facts are correlated in laws, 
and these laws applied to the affairs of life. Special attention is 
given to agriculture, engineering, and general science. 


Dairy Barns and Equipment, W. A. Foster and E. Weaver (Iowa 
Station Circular 938 (1925), pp. 2-31,’ figs. 22).—The essential and 
desirable features of dairy barns are discussed from the standpoint 
of lowa conditions, and drawings of different structural details are 
included, together with analytical discussions thereof. 


Civil Engineering Geology, C. S. Fox (London: Crosby Lockwood 
& Son, 1923, pp. XVI-+144, figs. 80).—This book, which is in 
three parts, presents considerable data of use to agricultural engi- 
neers. Part 1, on water supply and irrigation, contains chapters on 
general rainfall considerations, rivers and canals, reservoirs, in- 
filtration channels and wells, and artesian conditions; part 2, on 
field operations, contains chapters on retaining walls, tunnels and 
shafts, stability of hillsides, quarrying and mining, and building 
sites; part 3, on building materials, contains chapters on mode of 
occurrence of rocks, the principal rock groups, the common rock- 


forming minerals, the physical properties of rocks, and choice 
materials. 


Portable Apparatus for the Electrical Determination of Soil 
Moisture in the Field [trans. title], C. Gore (Internatl. Mitt. Bo- 
denk., 14 (1924), No. 1-2, pp. 35-39, pl. 1).—A portable apparatus is 
described which permits the determination of the soil moisture by 
measurement of the electrical conductivity. The apparatus is ar- 
ranged to deal with moisture ranges from 5 to 25 per cent. 


The measurement depends upon the fact that the different factors 
which influence conductivity with the exception of water content 
are excluded. The quotient of resistance of a constant and a 
variable current in the same soil sample is constant and proportion- 
al to the specific conductivity. 


With uniform temperature and water content the soil resistance’ 


decreases with an increase in the density of stratification, but re- 
mains constant when the density of stratification exceeds a pres- 


sure resistance of 3 kilograms per square centimeter (42.6 pounds 
per square inch). 


The Septic Tank, R. R. Graham (Ontario Department Agricul- 
ture Circular 46 (1925), pp. 8, figs. 5).—A description is given of a 
septic tank adaptable to Ontario conditions together with plans and 
specifications for its construction and installation. 


Studies on the Industrial Dust Problem—II, A. Review of the 
Methods Used for Sampling Aerial Dust, L. Greenburg (Public 
Health Reports [U. S.], 40 (1925), No. 16, pp. 765-786).—Several 
methods and the accompanying apparatus are described. 


The Volume-Changes Associated with Variations of Water Con- 
tent in Soil, W. B. Haines (Journal Agricultural Science [England], 
13 (1923), No. 3, pp. 296-310, figs. 7)—In a contribution from the 
Rothamsted Experimental Station a new and simple method of 
measuring the shrinkage of moist soil on drying is described, which 
at the same time gives values for the pore space and specific gravity 
of the soil. Diagrams for a number of diverse soils are given, 
illustrating the character of soil shrinkage. The shrinkage is shown 
to take place in two stages in both of which there is a linear rela- 
tionship to the moisture content. Tentative explanations of these 
two stages are advanced based on the colloid coating hypothesis 
and confirmatory experiments are described. By means of the 
method the effect of alternate getting and drying of soil in pro- 
ducing good tilth is illustrated. 


The Maximum Water-Retaining Capacity of Colloidal Soils; The 
Interpretation of This and of Certain Other Soil Moisture Con- 
stants, F. Hardy (Journal Agricultural Science [England], 13 
(1923), No. 3, pp. 340-351).—In a contribution from the Imperial 
Department of Agriculture of the British West Indies, an investiga- 
tion into the applicability of the Briggs-Shantz relationship connect- 
ing maximum water retaining capacity with hygroscopic coefficient 
to soils containing appreciable amounts of colloidal matter of dif- 
ferent specific nature is reported. 


The results indicated that the Briggs-Shantz equation M=4.3,+ 


'21, in which M is the maximum water retaining capacity and H is 


the hygroscopic coefficient, while generally applicable to soils the 
colloidal properties of which are not marked, yields values for the 
calculated maximum retentivity constant that are in considerable 
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deficit of the experimentally determined values when applied to 
highly colloidal soils containing siliceous colloids. This result is 
believed to be due mainly to the marked volume expansion ex- 
hibited by these soils when wetted. 

In the case of red lateritic soils, in which the colloid content is 
composed mainly of alumina hydrogel and ferric oxide hydrogel, 
the calculated values for the maximum retentivity constant were, 
on the contrary, found to be in excess of the estimated values. 
These soils, though highly colloidal, exhibited a remarkably low 
volume expansion on wetting. 

In the siliceous West Indian soils examined, the vesicular co- 
efficient appeared to vary between 4.9 and 3.3, with a mean value 
of 4.2, whereas for red lateritic soils it varied between 3.5 and 2.4, 
the lowest figure being given by the most typical of these. The 
low vesicular coefficient of the colloidal material that characterizes 
the lateritic soils is believed to account partly for the discrepancy 
between the calculated and estimated values for the maximum re- 
tentivity constant. 

A new formula connecting maximum water retaining capacity 
with the total bound water and with free interstitial film water 
was also tested. In this formula total bound water is represented 
by the moisture content of the soil at the point of stickiness, it 
being believed that at this stage the soil colloids are completely 
saturated with water. The results obtained indicated that this 
formula also fails to yield results in concordance with experimental 
data, except in the case of lateritic soils for which it seemed to 
apply quite closely. The main reason for failure in the application 
of the new formula to colloidal soils containing siliceous colloids 
again appeared to be the marked volume expansion which these soils 
exhibited when wetted. Results in general agreement with those 
obtained with soils containing inorganic colloids were yielded by two 
highly humic soils. 

The bearing of the theories and results discussed on the signifi- 
cance of other soil moisture constants, namely, the wilting co- 
efficient, the moisture equivalent, and the critical moisture con- 
stant, was examined. The importance of recognizing specificity in 
soil colloidal material is emphasized. 


The Physical Significance of the Shrinkage Coefficient of Clays 
and Soils, F. Hardy (Journal Agricultural Science [England], 13 
(1923), No. 3, pp. 243-264).—Studies conducted at the West Indian 
Agricultural College on the significance of the shrinkage coefficient 
of clays and soils are reported. 

It was demonstrated that soils of similar colloid content and 
belonging to the same geological type, but exhibiting different de- 
grees of aggregation, possess similar shrinkage coefficients. The 
hypothesis accepted to explain soil shrinkage was based on the 
belief that colloidal gels possess a reticulate structure. At the 
point of saturation a hydrogel probably contains water in two 
phases, the first phase of which is absorbed in the walls of 
the gel the second of which fills the vesicles of the gel and is 
a crystalline phase. It was demonstrated that shrinkage in 
clays and soils is due solely to loss of vesicular water. It was 
further found that accurate values for the hygroscopic coefficient 
of soils cannot be calculated from observed shrinkage coefficients. 

Variations in the shrinkage coefficients of soils of similar col- 
loid content but belonging to different geological types are consid- 
ered to be probably due to specificity in soil colloids. This mani- 
fests itself chiefly in differences in the ratio of absorbed water to 
vesicular water. Red lateritic soils rich in alumina hydrogel ap- 
peared to possess relatively low vesicular water contents, and in 
consequence exhibit low shrinkage coefficients. 

The physical basis of the assumption that the water content at 
the point of maximum plasticity represents the imbibition capacity 
of a clay or soil is discussed in the light of modern theories of 
plasticity, and is provisionally accepted as marking an important 
stage in the water relations of clays and soils. 

An extensive bibliography is included. 


The Effect of Moisture en Concrete, W. K. Hatt (U. S. Depart- 
ment Agriculture, Public Roads, 6 (1925), No. 1, pp. 14-23, figs. 19). 
—Investigations conducted by Purdue University in cooperation 
with the Bureau of Public Roads are reported, the primary pur- 
pose of which was to measure the maximum warping and surface 
deformation of a concrete road slab resulting from nonuniform dis- 
tribution of moisture, as a basis for measuring possible initial 
stresses. 

The results showed that the strength of concrete varies with its 
moisture content. Apparently the strength of saturated concrete 
will be from 80 to 85 per cent of that of dry concrete. The thermal 
coefficient of expansion of concrete was found to vary with the tem- 
perature and the moisture conditions. Concrete expanded when im- 
mersed in water and contracted on drying, the degree of change of 
length varying markedly with the characteristics of the cement, 
richness of the mix, the size of specimen, and the conditions of 
exposure. 

Concrete road slabs warped upward at the corners and at the 
edges when the surface became dry, and also when the bottom ab- 
sorbed the moisture from the subgrade. Drying the top surface of 
the slab under observation caused the corners to deflect upward 
0.12 inches, and saturating the bottom of the slab caused an upward 
deflection of 0.2 inches. The tests indicated the presence of an ini- 
tial stress in the surface of the road slab arising from the warping. 
A combination of shrinkage from drying and from a fall in tem- 
perature was found to produce maximum shrinkage strains. 


Best Location for Carburetor Intake, A. H. Hoifman (Journal 
Society Automotive Engineers, 16 (1925), No. 5, pp. 501, 502, figs. 
5).—Experiments conducted at the California Experiment Station 
to determine the location under the hood of a motor vehicle where 
the air intake of the carburetor will be exposed to the least dust 
are reported. The most effective type of dust screen was one of a 
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coarse hospital gauze stretched over frames set in transverse ver- 
tical positions on either side of and above the engine. 


Tests of two phaetons and a speed truck, run for less than three © 


miles and following another car on a dusty road, led to the con- 
clusion that in normal cases the best carburetor intake position is on 
the side of the engine on which the fan blades have a descending 
motion, about midway between the radiator and the dash, about 
midway between the side of the hood and the center line of the en- 
gine, and about one-third of the distance down from the top of the 
hood toward the top of the cylinder head. 


Air-Cleaners on Trucks in Service, A. H. Hoffman, (Journal 
Society Automotive Engineers, 16 (1925), No. 2, pp. 249-256, figs. 7). 
—Tests conducted by the California. Experiment Station of the ac- 
tion of air cleaners on eight 314-tcn trucks are reported and dis- 
cussed. 

The results indicated that in a service test involving several un- 
controllable variables, no just comparisons can be drawn among 
air cleaners not differing greatly in efficiency. Frequent changing 
of crankcase oil and consequent maintenance of higher viscosity 
was found to reduce markedly engine wear. Placing the air inlet 
high up and well back under the hood lessened the quantity of dust 
encountered. It was found that the air inlet should face forward, 
since a rearward opening acted as an inertia type dust separator. 


Final Report on the 1924 California Air-Cleaner Tests, A. H. 
Hoffman (Journal Society Automotive Engineers, 16 (1925), No. 3, 
pp. 367-371, 378, figs. 5).—Continuing previous work (Agr. Engin., 4 
(1923), pp. 89,109), this report presents the results of the studies 
from June, 1924, to the end of the year at the California Experi- 
ment Station, and includes data from tests of twelve new makes or 
models of air cleaner not previously tested or not fully tested. 

A discovery of outstanding, importance was that the quantity of 
dust inspired by any cleaner or carburetor is greatly reduced if the 
intake is placed high and faces away from the direction of motion 
of the vehicle. The cleaners on two 3%-ton trucks with intakes 
located 46 and 48 inches above ground and facing forward en- 
countered approximately 0.07 and 0.08 grams of dust per mile, 
respectively, whereas two other trucks of the same make and model 
and used in the same work, which had no air cleaners but whose 
intakes were directed backward, encountered much less dust. 


The O. A. C. Diagonal Axle Dusting Machine for Treating Wheat 
for Smut, G. W. Kable (Oregon Agricultural College Extension Bul- 
letin 381 (1925), pp. 7, figs. 5).—-This machine is described and 
illustrated. 


Heating of Residences and Small Buildings, A. G. King (Chicago: 


Vol. 6, No. 10 


Domestic Engineering Pubs., 1924, pp. 142, figs. 71).—Practical in- 
formation on the heating of residences and small buildings, such as 
cottages, bungalows, and garages, is presented. Chapters are in- 
cluded on heating a cottage by steam, proper main and pipe connec- 
tions, heating a cottage by hot water, heating a residence by hot 
water, heating a residence by a vapor system, important details 
about vapor heating, heating a residence by an air-line system, the 
proper construction of chimneys, heating a medium-sized garage, 


heating a private garage, and heating and ventilating small gar- 
ages. 


Allowance for Variations in Temperature at Register Faces for 
Design of Warm-Air Furnace Systems, A. P. Kratz (Journal Amer- 
ican Society Heating and Ventilating Engineering, 31 (1925), No. 6, 
pp. 336-342, figs. 4).—Studies conducted at the University of Illinois 
are reported which showed that the distribution of the temperature 
at the register faces of a warm-air furnace plant is not uniform. 
This unequal distribution was found to be caused by unequal 
temperature drops in the leaders and by the unequal distribution 
of the temperature of the air in the bonnet. 

The distribution of the temperature of the air in the bonnet is 
independent of whether first, second, or third floor leaders are 
used at the different points, but is determined by the character 
of the furnace used or by the orientation of the furnace with 
respect to the plant. It was found in general that the temperature 
of the air in the bonnet tends to be highest at the rear of the 
furnace. In designin: a properly balanced warm-air heating plant, 
account should therefore be taken of the variation of the temper- 
ature of the air in the bonnet as well as of the variation in the 
temperature drops in the several leaders. 


Curing Concrete with Calcium Chloride, C. L. McKesson (U. S. 
Department Agriculture, Public Roads, 6 (1925), No. 1, p. 23).— 
Tests conducted by the California Highway Commission are briefly 
reported, indicating that calcium chloride is from 80 to 90 per cent 
efficient, and that it may be used as a substitute for water curing 
where water is scarce. Some of the strength appeared to be sacri- 
ficed, but the cores showed a minimum average strength of more 
than 3,000 pounds in the moat unfavorable case, thus indicating a 
fair factor of safety. 


The Insulation of Roofs to Prevent Heat Loss and Condensation, 
W. L. Miller (Heating and Ventilating Magazine 21 (1924), No. 11, 
pp. 45-49, 61, figure 1).—Data on the insulation of roofs are pre- 
sented, with notes showing how to figure this work and information 


on the savings made possible when effective insulation of roofs 
is applied. 


Rural Electric Service Costs 


(Continued from page 232) 


size of the transformer that would be provided if the consumer were 
to be served by a separate transformer, except that, when two or 
more consumers are served from one transformer, and the entire 
cost of the secondary wiring is covered in the consumer’s service 
line charge, the transformer charge for the size of the transformer 
used shall be apportioned between them by the ratio that the month- 
ly billing demand of each bears to the sum of the monthly billing 
demands of those served from the transformer. 


TABLE I 
Size of transformer 
—kilovolt-amperes Amount of charge 
1% ; $3.10 
3 3.40 
5 3.90 


Item PD. A pole line charge determined by multiplying the con- 
sumer’s monthly billing demand by the value obtained from Formu- 
la I for the demand miles of the line, except that during those 
months in which the meter, transformer and service line may not 
be installed, fifty cents (50 cents) per kilowatt of monthly billing 
demand shall be added to the said pole line charge. If the service 
line is installed the amount shall be increased by the amount of 
the service line charge, Item B. 


Formula I The charge for the demand miles of a line will be 
determined as follows: 


(1) Obtain the product of fifty certs (50 cents) and the demand 
miles of the line. 


(2) Obtain the remainder found by subtracting the product (1) 
from $15.00. 


(3) Divide the remainder (2) by the demand miles of the line; 
the quotient is the monthly charge for the demand miles. 


NOTE: The demand miles will be the sum of the monthly bill- 
ing demands of consumers served by the line divided by the number 
of miles of line. The monthly billing demand of a consumer served 
by the line will be determined as follows: 


1 kilowatt for each rural consumer having no device larger 
than 750 watts. 

1% kilowatts for each rural consumer having a device 
larger than 750 watts, but not exceeding 244 kilowatts. 

2 kilowatts for each rural consumer having a device larger 
than 2% kilowatts, but not exceeding 6 kilowatts. 


—- 
: 
. 


“Ns 


2% kilowatts for each rural consumer. having a device 
larger than 6 kilowatts, but not requiring a transformer in 
excess of 5 kilovolt-amperes. " 


640 watts for each residence consumer, in a settlement or 
town supplied from the line, having no device larger than 750 
watts. 

1.7 kilowatts for each residence consumer, in a settlement 
or town supplied from the line, having a device larger than 
750 watts, but not exceeding 6 kilowatts. 


2 kilowatts for each residence consumer, in a settlement 
or town supplied from the line, having a device larger than 6 
kilowatts but not requiring a transformer in excess of 5 kilo- 
volt-amperes. 

85 per cent of the monthly billing demand, based on a kilo- 
watt at 100 per cent power factor, of each commercial light 
and power consumer, in a settlement or town supplied from 


the line, who does not require a transformer in excess of 5 
kilovolt-amperes. 


70 per cent of the monthly billing demand, based on a kilo- 
watt at 100 per cent power factor, of any consumer supplied 


from the line who requires transformer capacity in excess of 
5 kilovolt-amperes. ) 


Item E. A demand charge as follows: 
The demand 
Monthly Billing Demand charge per month 
1 kilowatt where no device exceeding 750 watts is 
RE sao vince osc Ghee Ginsee bi+ MASCARA FAS ORS EGAN $1.00 


1% kilowatts where a device larger than 750 watts, 
but not exceeding 2% kilowatts, is installed .... 1.50 


2 kilowatts where a device larger than 2% kilo- 
watts, but not exceeding 6 kilowatts, is in- 
WUE si sS io shcns ase Sai Aida cenacae Ne Ee ae ee 2.00 


2% kilowatts where a device larger than 6 kilo- 
watts, but not requiring a transformer larger 
than 5 kilovolt-amperes, is installed 2.50 
(NOTE: The demand charges and the monthly billing demand 
as above determined and the monthly billing demands as determined 
in Item D are tentative values and are subject to revision when 
authoritative diversity factor data is available.) 


2. An electricity base rate of 2.9 cents per kilowatt-hour for all! 
electricity used in a month. 
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October, 1925 AGRICULTURAL 


8. The charges and rates are net. Bills not paid within ten days 
after rendition shall be increased ten per cent on the first ten dol- 
lars and two per cent on amounts in excess of the first ten dollars. 

4. The electricity base rate will be increased or decreased begin- 
ning with each fiscal year, at the rate of one mill per kilowatt-hour 
for each 50 cents (or major part thereof) variation in the energy 
cost per ton from a base energy cost of $4.50 per ton of 10,000 B.t.u. 
fuel burned during the previous fiscal year. The energy cost per 
ton of fuel burned shall be obtained by dividing the total fuel, 
boiler room labor, and water (for boilers) expenses by the number 
of tons of fuel burned in the company’s steam-electric plants. <A 
fiscal year is the period from April 1 to March 31. Should the qual- 
ity of the fuel burned vary from 10,000 B.t.u., the base energy cost 
shall be varied in proportion as the fuel burned varies from 10,- 
000 B.t.u. 

5. Those desiring service under these rates will be expected to 
sign Contract Form N. C-82. 

Issued by SUTHERLAND DOWS, General Manager 


SUPPORTING DATA FOR VALUES IN RATE NO. 61 OF 
THE IOWA RAILWAY & LIGHT COMPANY 


Prepared by W. J. Greene and E. A. Holloway 


ARTICLE I 


Item A. Urban costs per consumer— 

(1) Commercial office expenses (annual) .............. $ 2.970 
(NOTE: This item is obtained from the av- 
erage costs for forty towns and eight cities 
with 31,778 consumers with 10 per cent add- 
ed for general expenses, year 1921.) 

(2) Consumer element of general expenses (annual) ... 
(NOTE: This item is 15 per cent of the gen- 
eral expenses of the Iowa Railway & Light 
Company apportioned to the electric depart- 
ment divided by 31,778 consumers, year 1921.) 

(3) Investment expenses on meters (annual) ...... manne 

(NOTE: This item is 80 per cent of the in- 
vestment expenses of the meters in forty 
towns divided by the number of consumers. 
It was assumed that 80 per cent of the 
meter expenses varied directly with the num- 
ber of consumers and the balance with the 
demand. Value of meters, $62,081.98. Num- 
ber of consumers, 5,772. Average value, 
$10.76. Consumer’s portion, $8.608. Invest- 
ment rates taxes and insurance, 1.2004 per 
cent. Depreciation and maintenance, 8 per 
cent. Interest or money cost, 7.23 per cent. 
Total, 16.4304 per cent. Cost per consumer, 
$1.414, to which add 10 per cent for general 
expense, year 1921.) 

(4) Additions for extra rural costs— 

Inspection, service, etc. 
Extra investment expense for installing 

meter, 16.4304 per cent of $1.00..............6. .164 
Meter shunt coil loss costs (14.89 k.w.h.x1. 8 

COUIED as. seaween cd snwancndwmsagictwcieene ease se -268 


1.061 


Total before contingencies and profits....... $ 6.518 
Contingencies, profits, and factor of safety, 
Be PP BN sassaavateeseses acs RRP Sey Srey er es .652 


Total annual ........%% stemteenteawwit eekwae kia $ 7.17 
PR, I oii 06 0.00.0:00550 2 0:0ceninwee sean ais $  .60 


Item B. The following is an estimate of the cost of 150 feet of 
service line: 


SP Dek. Tie. © Wes CORE oiidic ccciccincscce $ .20 $10.00 
1—30’ 6” top pole W.R.C.A. 
BOC. TE” TOCURIICIE noo 6060s 5 5 15:0:0606 8000 8.80 8.80 
’ 7” N.B.L.A. Cross arms ....... Fowanwens 85 1.70 
Be TROON ino ven ciinicseuasassies ere roe .14 56 
eg EY AO, NO a. o.5i6 0 ois bac ecdesinie eeenas 025 10 
Be” ESP BA TCWG on iirc ncsinccnceveescs .03 .06 
R156? OP MGCUBE DERE 6 oi5.sioisisciec ics scnsaees .04 32 
9—Locke insulators, No. 44 ................ ». «ie 1.44 
3—house ys Line 
Material Co. MG. STOOP on. acvieccvcsscass . ol 
$23.49 
Purchase, transportation and store costs........ caine See 
$26.49 
Th Ar ANU E a ios sess 5.0 0 0d0.0)00 64h ccdeeawionias Saeisnas 10.00 
General engineering and accounting .............+..5+- 3.65 
$40.14 
COMMON” 5:4:50:00'50:0 6:0:4 sie 20-60 e:si9 Seceinvaie bépbide eet 10.00 
| ry een ey wont pier rt tr ski eume aes $50.14 
Investment rates on service lines 
I oe IT eT OE Or ...7.23 per cent 
Depreciation and maintenance ................ 7.00 per cent 
TOROS BRA BWABUPAMIOS.. «<6 6.0:6,0:0:0.6:0.0:0:60:9:9 i ewokee 1.20 per cent 
General expenses, contingencies and 
GE, BO DOP DONE oes cece sdicsse eiaieee ...2.31 per cent 
ME TINIE 2 cine ante wiminisin nie ae cde eb alsin 17.74 per cent 


ENGINEERING 241 — 
Monthly taken BO ooicciscccccivcs eer Te ye 1.5 per cent 
The monthly charge for 150 feet 
en eer eee $0.75 
Monthly charge per foot of service line 
(T5ce+-150’) ...... PE eRe AE yn Re ee ENE Dee a ... 0.005 
Item C. The transformer charges. (6600-volt transformers 


adopted as standard construction.) 


TRANSFORMER CORE LOSS CHARGE 


Kilowatt-hours 
per 


Size Watts average month Rate per Adjusted 
k.v.a. perhour’ of 730 hours k.w.h. Monthly amount charge 
1% 33 24.0) $0.43 $0.45 
3 39 28.5) 1.8¢ 51 -50 
5 52 38.0) .69 -70 
INVESTMENTS 

Lightning Investment 
arresters, rate 
Sizes Trans- hardware and Total same as 
k.v.a. formers installation cost pole-line Amount Taken at 
1% $ 70.00 $106.00 $176.00 1.5% $2.64 $2.65 
3 88.00 106.00 194.00 1.5 2.91 2.90 
5 107.00 106.00 213.00 1.5 3.20 3.20 
TOTAL TRANSFORMER CHARGE 
Size Core Equipment Total 
k.v.a. loss charge charge Charge 
1% $ .45 $2.65 $3.10 
3 -50 2.90 3.40 
5 -70 3.20 3.90 


(NOTE: The rate of 1.8 cents per kilowatt-hour used for de- 
termining transformer core loss charges is the energy cost of 1.608 
cents per kilowatt-hours shown above, increased by 12 per cent to 
cover contingencies, factor of safety, and profits.) 


Item D. A single-phase, 6600-volt line is used as the basis of the 
charge against farmers, but it is intended that as farmers who re- 
quire transformers larger than 5 kilovolt-amperes are added, or 
towns and settlements may be served from the line, or other power 
consumers are added, the line will be changed first to three-phase, 
and then 4-wire, 3-phase, and the cost of the additional investment 
will be paid by such additional service. The following is an esti- 
mate of the cost of one mile of 6600-volt, single-phase rural line 
made by Mr. Henry Meade: 


2—35’ 7” W.R.C.A. spec. poles, 144” treatment ...$16.60 $ 33.20 
40—30’ 6” W.R.C.A. spec. poles, %” treatment ... 8.80 352.00 
44—3' 2” 2-pin fir cross arms ..............ecc00. 45 19.80 
SO——198” HS” BOPMEE GOI ionic cons sanwncccadaees .04 3.52 
Se” COOSA BEROOR oo oni nissciscdawsocaces 11 9.68 
So—o” X 36” law SCTOWS, BAIV. oo ciccicisccvccccecces .03 1.56 
ee CE, Moe MONE i isin sesso nine debe Sea ewie dow .025 2.20 

ee A a IE onde kG owikadadoacsenasosa% 15 .60 

216" = SG” thr BONE: ockceddiscccousnace . oa .30 
40—10”" = 56” Through BOG ooo ociescccasccccccccs .09 3.60 
84—2144" x 244" x 3/16” square washers, %” hoie.. .04 3.36 
16—2” x 2” x \%” square washers, 9/16” hole.... -02 32 

8—guy hooks ......... La aigion howe Re ERC Reo ll 88 

a Sinn ass gb tkaw banks eek an werk Casas .06 48 

B=” BOE CRAM oa ois soso caiod cscesinsieces saanwe ‘ = 1.92 

4—8” two-way Everstick anchors .............. 1.35 5.40 

aoe glk eS ) nn ene .65 2.60 

a i a ae eee Aa .05 -20 
200—feet 5/16 stranded guy wire ................6. -018 3.60 
SB—LMCKO MG. 44 INGUIAGOTS o.oo. o.cicocéccsniscicscece .16 14.08 
900: tha. No: 6 M.ED. copper Wire .....0606000066 Fe is § 153.00 
15 lbs. No. 6 deadsoft copper tie wire ......... .19 2.85 

$ 615.15 
EE ERECT Re ORAL Re are a Oe ae $ 615.15 
Purchase, transportation and store costs ................008 43.00 
$ 658.15 
BM Cape cnccusdaweendescecancheweabeease wld See aia ed abet 200.00 
Public liability and compensation insurance ........ Ss eieubeaiens 10.00 
General engineering and accounting ....... bene sae Kees ead 43.00 
$ 911.15 
Conmtingemcion; 10 DOr CONE sisi sisi cdbincdeccdeccdioaee acd 91.11 
$1,002.26 
MMOD Se hele g Ghats ere eta a ain aisle nite a okaes Reed ...-$1,000.00 
‘The pole line inv estments rate: 
US IN COMI ois o.oo os hick cismisncedaneasdes -. 1.20% 
RE. SOREN, OID: vai bik ke kceds-ossxeacdadian osdaae 
Depreciation, maintenance and operation.........7.00 
15 per cent for general expense, 
contingencies GN ProMts .......5.00sc0cec0e me & «| 
17.74% 
IE SO BO a a iiss dais ote cn Sdewinwdawwaien 1.50% 
Investments costs, $1000 x 1% per cent ......... $15.00 


— ) » mE aes ie gl Pema ye 
Py ie ee va wk Rata oo Snr opt her. 2 
= ae eats Bey Se Vices es: Sees siete pba 2 Bat ee 
an is eet ee ee pipe ea en Seine 
Pe ae ite SR Seaeee = < --2e rig eke i 
. S = Aisle AS hci a reumer eegS es0' ed cee eee: gle ae > Epes 5 TaN oe 
Wm Ree, seman ee Pt ee ee BS kat 2. ee ‘ iO 
+ oe f cho See = Ei yeeeee  ! Bet ot Z Gt Bua o 
4 coo POE hair Oe ey le a CES, ein oem 
Ge al ere: x eer ae A ay 
: etapa fy 
= Po ee 
ae bineal ca @ fcuk 
Be ob. Tem meee 
er eee 
oT 
A at ye tee 
Fa er ke | 
We vor Bek 
2 a ae 
erree. Mie 
st Stat ss 
ty aa a Vs 
b Pepa 
| Sig Wa 
iii ae : 
Ra, Beige 
4 t Pabeih 4, 4, a: 
ERA 8 3 
ots a 
| es <i aa tt Bees 
’ tis fe Tpetns 
Bete ra eh 
q ‘ Mee eek: 
Vo: a ee 
; Su Sige is] Dy.) e: 
ib AA Pre ee as 
Sh eyed 
Fone’ regen 
4 et hen? sal 
; eo hee Vina eabaee ? 
. Ot YOR eR 4 
oe as eee 
' ae A tees 
«f GREK 
b SRLS Rigi « 
: ‘ SIT Ty Nik Soe 
eli 
ARR Vy a ae 
’ artign obs gee 
Ai ee 
: Ret oe 
f aay hy 
= | See iy 
: Rates Ree 
j foto Ghats 
So ae 
Bri oC eS ? 
ARE EA 2 
MEAD Bara S 
a ped 5% 
bereits 2) art 
eset! Aiea 
ee foe tiethet c's 
ir Marans 
ree ae 
| fhe 5. i as 
RMS 5 
i 7 Cea Re 
tare 
Dees ed =: 
Bk nee oe 8 a 
k evaacc 1H Bo : 
Bee 
» SAA etna? CSN 
ok cee re era 
recy e a 7 i) 
ect PANES Poe 
Poe aaMs 9 oe Te 
» eek 
i} ae 
eT a " 
2, “eit, 
ey A 
AVP) MORES ee 
ah Dk le 47 
Pe ieee 
ee LFA? 
Ptr " 
Bae e hs 
= att 
Ate one fs 
Bree Rarer 
ar OR) ae 
oR a ey 
ie Uses otha: 
ie Yar tee 
Yb. ye 
7 ere 
pa : 
at: OWA 7 
(Ea eae, Bor 
» i ar 
Sys ae 
aie 
ange sa! 
Vises 
ee hee, 
ie ees 
; 2? 
: oo 
"Cin pias 
: peel 
5 Fe ias 
Sy aa 
‘ ae Shas 
A eeta 
; ML yy oS 
———— 5 sets ti 
Co i tk 
ae : 
Py hae 
args oe 
tate 
Se : a 
ee nae Ls 
pee Naame 
Nf 
ee wep OU 
oe ea 
or, a: ws 
2 Rice 
© amr 
{ a 
ey 
wc rik " 
eC 
7 35st ee 
Woes S 
ie Dav aah 
; bess 
ed OG Ne 
2 Mie Sie ase 
ere) ll 
IGA 
aye: 
re. a 
pee 
of e eee 
ihe hate 
cease? 
peeetey ssc” 
ty alee 
Nn es 
ee ®t rs 
is Osetia os 
iy aan tt 
: BN 
eet" 
ins 0 beg 
‘ Rate eae 
mikates ae 
aan 
“hy 5 wae 
, ae 
$a" See 
= a i) + 
. Ay 
ee us 
Vette 5” 
i aeer 
aes nl 
Ue ae 
x Mie as 2s me y Be “Taf rite aa 
woes Se se iat =) Seay ce 5 ey so Se Se See... Sa ore oe Aen So cea ek EN Hay SE 
i Pe 7 Bed Le Spcoaees tc 8 Be aie. 9) aa eee Sem SSE IE L ccea f oo Calas Aime ee Sea. an ene 
Beli 8 oc # ee Tame cy Mieeeee Beth ee =n a BS sO Nk mee So Gh eae gee e Bele rie 5 ee ae ee Mera 
pee * ; eee. ae <p meget Supetesmyeeme scares 2)" ea tie Sen ees ge me 2 Ves) Seas MP a OL vb er 
TEES i i; oy ‘ic a COA eee pee WR BO E'S ae Sees ny ae An pe eee 
6 “ 4 é pas By AICO, 3 ea i rareee Rpree e g.: = Pree Drea ss 
; - me wi SS ee. ee) Me : = 
iW “4 ‘ae 


242 AGRICULTURAL ENGINEERING 


A 6600-volt line is a transmission line when built to connect a 
transmission substation with a city or town the business of which is 
ample to warrant the construction; therefore, a 6600-volt rural dis- 
tribution line should automatically become a transmission line when 
the transmission line charge, included in the demand and electricity 
rates of each consumer multiplied by the demand of the consumers 


on the line, is sufficient to balance the transmission line costs of 
the line. 


The annual transmission line costs for 1921 ...$205,092.31 


The consumer demand months ............... 382,921.00 
The transmission line costs per demand month 536 
The value per demand month is taken at .:. 50 


This allows for about an 8 per cent safety factor. 


The charge per kilowatt of demand per mile per month should 
therefore be $15.00—0.50x (the sum of the consumer’s monthly bill- 
ing demand+miles of line)<-(the sum of the consumer’s monthly 
billing demand+miles of line). The expression ‘‘the sum of the 
consumer’s monthly billing demand--miles of line’’ is shortened to 
“demand miles,’’ and the shortened statement of the charge is: 
“The difference between $15.00 and 50 centsxthe number of demand 
miles of the line+the number of demand miles.’’ 


The monthly billing demand: Tests on twenty residence con- 
sumers in Cedar Rapids, Iowa, with fifty readings gave an average 
of 778 watts. This group comprises consumers who were thought 
to be somewhat above the average, and urban residences, in all our 
calculations, have been given an average of 750 watts. The maxi- 
mum load was 1.10 kilowatts. It was decided that the number of 
maximum variations were so few anc the difference in demand costs 
for the ordinary variations from the average would not offset the 
extra cost and complications of placing residences which comprise 
about 85 per cent of our consumers, on a metered demand basis, 
or even to base the demand on equipment installed, so long as the 
largest device is limited to 750 watts, or on floor area, number of 
rooms, number of sockets, etc. We believe none of these methods 
are an economic necessity for the ordinary residence service, but 
that an average demand can be obtained which would meet 95 per 
cent of the conditions with maximum discrimination in costs no 
greater than would be the extra cost of a measured demand. 


No data was available on rural business, but as there will be 
more lights due to the farm buildings it was thought that one kilo- 
watt would be a safe value where no device exceeds 750 watts. 


Where a device larger than socket devices was used, it was as- 
sumed that devices up to 2% k.w., due to the greater diversity in 
farm use of large devices over commercial urban use that a 24% k.w. 
device would have no greater demand on the transmission line and 


power plant of a number of farms than would % k.w. for the same 
number of urban users. 


Likewise a device larger than 24% k.w., but not larger than 6 
k.w., is given as the equivalent demand of 1°k.w., and a device 
larger than a 6 k.w., but which is not too large for a 5 k.v.a. 
transformer would have an equivalent demand of 1% k.w. These 
added to the 1 k.w. for the socket devices gives 144, 2, and 2%, re- 


cad 


spectively, as the monthly billing demands where devices larger 
than socket devices are installed. 


The contract and rates provide for a modification of these esti- 


mated monthly billing demands whenever authentic data is avail- 
able. 


Item E. The Demand Charge. The capacity expenses consist of 
all transmission costs and of all production costs except fuel, 
boiler room labor and water (for boilers). The latter expenses 
are classified as energy expenses, although this division of produc- 
tion expenses is not technically correct, since a small portion of 
fuel, boiler room labor and water (for boiler) expenses are truly 
a capacity expense and a small portion of the other expenses are 
truly an energy expense. Yet, after making a careful analysis, it 
has been found that the error caused by using this simple method 
of division does not introduce an error of more than two per cent 
over what the results would be if obtained by the more complicated 
method of division. Interest at the average rate of the cost of 
money on interest bearing obligations and preferred stock is in- 
cluded as an item of expenses. The production and transmission 
expenses used in this supporting data were obtained by an alloca- 
tion of the company’s expenses by the company’s ‘‘Standard Man- 
ual for the Determination of Unit Costs of Electric, Service.’’ The 
capacity expenses are more difficult to take care of in rates, that is, 
to do so in an equitable manner than are any of the other costs. 
If they are introduced as a flat kilowatt-hour charge, then all those 
consumers who used the equipment longer hours than the average 
pay more than they should, and those who use the equipment 
shorter hours than the average pay less than they should. If the 
capacity expenses are introduced as a flat demand charge found 
by dividing the expenses by the sum of the demands of all the 
consumers, then those consumers who use the equipment longer 
hours than the average pay too little for the service and those who 
use the equipment shorter hours than the average pay too much. 
These statements are made clear by the following examples: 


(1) Assume a 100 per cent load factor consumer with a demand 
of one kilowatt. He should pay for the capacity expenses an 
amount found by dividing the total capacity expenses by the maxi- 
mum load on the system. This, say, is $7 for one kilowatt demand. 
Assume the capacity expenses divided by the number of kilowatt- 
hours is 3.7 cents per kilowatt-hour, then the kilowatt-hours used 
per average month by a 100 per cent factor consumer would be 730, 


and the cost at 3.7 cents would be $27.28 minus $7.00, or $20.28 more 
than the cost of the service. 
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(2) Assume that the same expenses divided by the sum of the 
demands is $1.88. It will be seen in this case that the 100 per cent 
load factor consumer is served for $7.00—$1.88, or $5.12 less than 
cost. All the above values are consistent in actual practice. 

From the above it is evident that by some combination of these 
two methods wherein part of the capacity expenses are made to 
function with kilowatt-hours and the balance with the maximum 
demands of the consumers, an accurate and equitable method 
would be had for introducing the capacity expenses into rates. 
The proper combination and values can be readily obtained from 
two simple equations in which: 


x==the unit kilovolt-ampere demand costs of that portion of the 
total capacity expenses that can be made to function with 
the k.w.h. supplied the consumers of a system. 

y=the unit kilovolt-ampere demand costs of that portion of the 
total capacity expenses that can be made to function with 
the kilovolt-ampere maximum demand of consumers of 
the system. ‘ 

D=the sum of the maximum demands of the consumers of a 
system. 

P=the maximum demand of consumers of a system on the source 
of supply or the maximum demand of consumers of a sys- 
tem on distribution substations, or the sum of the maxi- 
mum demands of consumers of a system on their meters. 

K=the kilowatt-hours used by all the consumers of a system. 

C=-the total capacity expenses of all the consumers of a system. 

730—the kilowatt-hours in the average month for one kilowatt of 
demand at 100 per cent power factor operated at 100 per 
cent load factor. 


The equations are: 
Kx+Dy=C 
730x-++- y=C 


vr 
From data on forty towns— 


C,=$67,323.78 for production and transmission. 
C= 14,079.38 for distribution substations. 


C= 2,244.08 for capacity portions of meters. 
C =$83, 647.24 


P,= 12,720 kilovolt-amperes for production and transmission. 
= 23,013 kilovolt-amperes for distribution substations. 
P,;= 63,516 kilovolt-amperes for capacity portions of meters. 


—=$5.2930 for production and transmission. 


P, 

Cc, 

—= .6120 for distribution substations. 

PrP, 

Cc, 

—= .0353 for capacity portions of meters. 
P; 

Cc 


—=$5.9403, the unit capacity cost for 100 per cent load factor. 
bd 


(The 10 per cent for general expenses is included in this.) 
D= _ 68,516 kilovolt-amperes. 
K =3,862,515 kilowatt-hours. 


Since the transformer core losses are taken care of individually 
and greater copper losses can be absorbed in the factor of safety 


the data will be applicable to rural conditions. Applying the above 
values in the two equations: ° 


(1) Kx+Dy=C 


Cc 
(2) 730x+ y=— 
P 
(3) 3,862,515x-+63,516y—=83,647.24 
(4) 730x+ y= 5.9403 
Divide (3) by 63,516 
(5)  60.0812x+- y= 1.3169 
Subtract (5) from (4) 
(6) 669.9188x = 4.6234 
(7) x ° = 0069014 
Substituting value ’x in (2) 
(8) 5.0380 + y= 5.9403 
(9) y= -9023 

Adding 10 per cent for contingencies and profits gives 
(9) y= $ .9925 


This is taken at $1.00 per kilowatt of monthly billing demand. 
Hence, the demand charges become— 

$1.00 for 1 kilowatt of monthly billing demand. 

1.50 for 1% kilowatts of monthly billing’ demand. 

2.00 for 2. kilowatts of monthly billing demand. 

2.50 for 2% kilowatts of monthly billing demand. 


ARTICLE 2 
The total energy costs including 10 per cent for general expenses 
for the forty towns was $62,109.24 and the kilowatt-hours registered 
by the consumers meters was 3,862,515, thus making a cost of 1.608 
cents per kilowatt-hours. When the value of x (6.9 mills, equation 


No. 7, Item E) is added to the unit energy cost the result, 2.298 
cents, is the electricity base rate. 
To this is added 25 per cent to cover contingencies, profit, and a 


factor of safety. Therefore, the electricity base rate—=2.8725 
cents. 
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A. S. A. E. and Allied Activities 
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Farm Machinery Division Meeting in Chicago 


MEETING of the Farm Power and Machinery Division 

of the American Society of Agricultural Engineers will 

be held in Chicago December 1 and 2, at the Great 
Northern Hotel. The first day’s meeting will be devoted to 
papers and discussions of interest to engineers concerned 
with the development of farm machinery, and will consist 
of a morning and afternoon session, with a special luncheon 
and get-together between the two sessions. At each session 
a major and a minor topic will be featured. The subject of 
the combined harvester-thresher will be the major topic 
for discussion at the morning session of the first day. En- 
gineering problems associated with the development of the 
“combine” will be a feature of the papers presented. In 
connection with this discussion reports of work that has been 
done in crop drying will also be made. Tentative arrange- 
ments have been made with Prof. F. W. Duffee, of the Univer- 
sity of Wisconsin, as the minor topic for the morning session, 
to present this year’s results of the silo filler tests that 
he has conducted. 

The major topic for the afternoon session will be a paper 
dealing with the engineering problems involved in the de- 
velopment and application of disk plows. As the minor topic 
for the afternoon session, the agricultural engineering section 
of the Alabama Experiment Station will present a progress 
report on the work it is doing on tractor lugs. 


The second day of the meeting will be devoted to a 
standards round table at which time engineers from the farm- 
equipment industry will present definite recommendations for 
standardization, which can be discussed by those present and 
special committees subsequently formed to consider the rec- 
ommendations and eventually formulate recommendations 
for definite standards for adoption by the Society. 


North Atlantic Section Meeting at Schenectady 


HE North Atlantic Section of the American Society of 
‘Tee Engineers will hold a meeting at the Hotel 

Van Curler, Schenectady, New York, December 10, 11, 
and 12. Plans for the meeting have been in progress for 
some time and a very attractive program is offered. Elabo- 
rate plans are being made by the local committee for the 
entertainment and comfort of those in attendance at the 
meeting. 

The morning session of the first day, December 10, will 
be featured by a paper on the general subject of the oppor- 
tunities of agricultural engineering by F. A. Wirt, president of 
the Society, an address on agricultural economic prob- 
lems by S. L. Strivings, master of New York State Grange, 
and by an address on the effect of electrification on the 
social and economic life on the farm by prominent state offi- 
cials of either New York or Pennsylvania. At the after- 
noon session, B. B. Robb, professor of rural engineering 
at Cornell University, will present a paper on the organi- 
zation of agricultural education under state and federal agen- 
cies. The discussion in connection with this paper will take 
up the organization of land-grant colleges, the Hatch and 
Adams Act, Smith-Lever Act, Smith-Hughes Act, and the 
Purnell Bill. R. W. Trullinger, specialist in agricultural en- 
gineering of the U.S.D.A. Office of Experiment Stations, will 
address the meeting on the subject of a national program 
of agricultural engineering research. Cooperative relations 
between farmers, electric power companies, and manufacturers 
of equipment is the subject of a paper of C. E. Seitz, pro- 
fessor of agricultural engineering at Virginia Polytechnic 
Institute. 


The evening session of the first day, December 10, will 


_ belt speeds and drives. 


be devoted entirely to the subject of rural electrification. 
H. W. Riley, professor of rural engineering, Cornell Univer- 
sity, will discuss rural electrification from the viewpoint of 
the agricultural college; C. H. Churchill, of the Adirondack 
Power & Light Company, will discuss the subject from the 
viewpoint of the power company; and W. T. Ackerman, of 
the University of New Hampshire, from the standpoint of 
the rural electrification experimental project. A paper on 
electric lighting on the farm will be presented by A. D. 
Bell, of the Edison Lamp Works of the General Electric 
Company. 

The morning session of the second day, December 11, will 
open with a paper on recent developments in power farming 
by an authority on that subject, a speaker at this writing 
not having been selected. F. J. Bullock, chief engineer of 
the Papec Machine Company, will discuss the subject of 
A paper on the farm building situ- 
ation will be presented by N. S. Grubbs, agricultural engineer 
for the Portland Cement Association. J. R. Haswell, exten- 
sion agricultural engineer of Pennsylvania State College, will 
address the meeting on the subject of farm sanitation prob- 
lems. The ventilation requirements of livestock is a sub- 
ject on which O. B. Stichter, of the Louden Machinery Com- 
pany, will talk. A. paper on paints and varnishes for farm 
buildings will be presented by a representative of the Paint 
and Varnish Association. 

The afternoon session of December 11 will be devoted to 
an inspection trip through the plant of the General Electric 
Company and other local points of interest. 

The climax of the meeting will come with the dinner and 
program of entertainment for Friday night, December 11. 

The morning session of the third day, December 12, will 
conclude the meeting and will be devoted to the presentation 
of committee reports and a business meeting of the Section. 


Twentieth Annual Meeting in California 


AHOE TAVERN at Lake Tahoe, California, has been se- 
lected as the place to hold the twentieth annual meeting 
of the Society and the time is June 23, 24, 25, and 26, 
1926. 

The Meetings Committee of the Society, headed by L. J. 
Fletcher, secretary of the Pacific Coast Section, has been 
formulating plans for the meeting for several months. In 
addition to the program of papers and reports that will be 
practically exclusively devoted to the results of new devel- 
opments of interest to agricultural engineers, the local com- 
mittee has made tentative arrangements for nearly a week 
of inspection trips to be made to various points of interest 
in California at the close of the annual meeting sessions. 

It is planned to run a special train from Chicago for 
members of the Society and others who will attend the 
meeting from the East, South and Middle West. Reduced 
railroad rates will be in force at the time of the meeting, 
and the rates at Tahoe Tavern will be one-half to one-third 
less what they are during the regular hotel season. 

Subsequent issues of the Journal will give more informa- 


tion about the meeting, the program of papers and reports, 
inspection trips, ete. 


U.S.D.A. Publishes List of Experiment 
Station Projects 


HE Office of Experiment Stations of the U. S. Depart- 
ment of Agriculture has just issued a classified list of 
projects carried on by the state agricultural experiment 
stations during the year 1924-25. The total number of pro- 
jects during this period was 5,538, an increase of 245 over 
the previous year. It represents an average of about 110 
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projects per station. The number of strictly agricultural- 
engineering projects was only 3.4 per cent of the total, or 
189 projects. The agricultural-engineering projects came 
under the following general headings: Land clearing, drain- 
age, farm buildings and equipment, farm machinery, farm 
power, farm water supply, sewage disposal and sanitation, 
irrigation, materials of construction, and miscellaneous. 


While agricultural engineering was eleventh on the list 
of the number of projects represented station work, it was 
third on the list showing increases over the number of pro- 
jects carried on the year previous, which indicates that the 
increase in the number of agricultural-engineering projects 
carried on is greater than for most other divisions of agri- 
cultural science. The effort of agricultural engineers should 
be especially devoted in the future to a still greater effort 
to increase the number of agricultural-engineering projects 
being carried on by the experiment stations. 


Student Activities at Virginia Polytechnic 
Institute 


By D. C. Heitshu 


HE Student Branch of the American Society of Agricul- 
‘Dies Engineers at the Virginia Polytechnic Institute com- 

pleted in June a most successful year. It was a success 
in numbers, activities and products. During the past year the 
branch had twenty-nine active members, including graduate 
students, seniors, juniors and sophomores. 


The feature of success in which we place most pride is 
our graduating class of thirteen. This group was the largest 
graduating from the school of agriculture, and the third larg- 
est in the entire college. We also believe that it is the largest 
group of agricultural engineers to be graduated from any 
college in the country in 1925. These men are being placed 
in promising positions with greater success than any of the 
other graduates from this school. Many fields are being 
entered, as is shown by the fact that they are tackling every- 
thing from supervising tobacco raising in Rhodesia, South 
Africa, to road construction, tractor and implement sales, 


teaching, research and graduate work in agricultural engi- 
neering. 


These men, while in school, held several very important 
positions in school activities. There were four commissioned 
officers of the cadet regiment represented, two captains and 
two lieutenants, while the football team, rifle team, literary 
societies, honorary agricultural council, and other organiza- 
tions had several of their main stand-bys represented here. 
Our graduate group comprised four men this past year. These 
men are rounding out their work here and are entering 
various fields of endeavor. One will engineer his own farm 
in Kentucky without any horses, another will sell horseless 
farming for the International Harvester Company, while the 
other two are still working on their theses and are unde- 
cided as to their future employment. 


(Left) Eleven of the thirteen 1925 
Mason. Middle row: Greene, Artrip, Parker, Tucker. 


Front row: 
Wood were absent when the picture was taken. (Right) 
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The graduate group has some work to its credit for which 
it is justly proud. The work conducted included an investi- 
gation of soy bean harvesting methods, the results of which 
were published in the “Journal of Agronomy” in July. Other 
studies were an isolated electric light and power plant study, 
efficiency tests of hydraulic rams, efficient spray pressure in- 
vestigation, and a survey of the small power installations 
used on Virginia farms. The reports of these studies will 
undoubtedly be published as they are completed. 


The seniors are not to be outdone in the work accom- 
plished, and claim the honor for most of the testing work in 
the isolated electric plant study. Also for rebuilding the 
Nash-Quad and Vim trucks, an Indian motorcycle, and a two- 
ton Holt “Caterpillar” tractor. The Nash-Quad is the gift of 
the state highway commission, they having received it from 
the U. S. War Department. Everyone on the campus said 
we were crazy to haul in that pile of junk, but it cost only 
about $75 and some work to change their opinion. Today it 
will haul more than its rated capacity. The Vim %4-ton truck 
is the gift of a V.P.I. alumnus, and it was rebuilt at a cost of 
about $25. The department of agricultural engineering is now 
using it for practically all its hauling. The Holt Manufactur- 
ing Company sent the two-ton “Caterpillar” here for overhaul- 
ing, and supplied all the necessary parts. Such a good job 
was done that one of our graduate students bought it for his 
horseless farm in Kentucky. The motorcycle is another war 
relic and is the combination of two machines sent us along 
with the Nash-Quad. 


Quite a number of meetings were held during the year, al- 
though no regular program was followed. Next year the 
branch plans for regular meetings. Several smokers with 
“eats” were greatly enjoyed, but the big feature was the 
planning and putting on of the agricultural engineering ex- 
hibit at the student agricultural fair. Although no judging 
of exhibits took place, the agricultural engineering exhibit 
seemed to rank first, judging from the interest the crowd 
showed in it at all times. The most interesting part of all 
was to see the electrical and mechanical students marveling 
at the Kohler automatic lighting and power plant, and looking 
much like doubting Thomases when it was explained to them. 
Many of them still claim that some trick was played on them. 
Every phase of our work was covered: Machinery, gas en- 
gines, home appliances, land drainage and rural architecture. 


Next year we are planning even greater fields to conquer. 
We have a very strong class of seniors, having the president 
of the class of 1926 in our group. The “Virginia Tech,” the 
campus weekly, is practically cornered by ag. engineers, both 
the editor-in-chief and the business manager being seniors in 
our course, and in addition, we have several under class staff 
members. Quite a few of our group are in line for promotion 
in the cadet corps, and practically every phase of campus ac- 
tivity is represented by some of our boys. 


Our meetings for next year will be regular and will alter- 
nate business and pleasure. The custom of reading and dis- 


cussing technical papers will be instituted and should prove 


Back row: Munn, Clark, 
Matthews, Robinson, Tankard, Chestnutt, Wall, (’25%4). Cralle and 
Nash-Quad and 2-ton Holt ‘‘Caterpillar’’ tractor rebuilt by V.P.I. seniors 
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(Left) General view of agricultural engineering exhibit at V.P.I. student agricultural fair. 


ENGINEERING 


(Right) Close-up view of home conveniences 


part of the agricultural-engineering exhibit 


interesting. Of course, the fair will demand our attention, 
and with other things, we are counting on another banner 
year—a better one, if possible. 


Rural Electrification Number of N.E.L.A. 
Bulletin 


HE September 1925 issue of the “N.E.L.A. Bulletin,” 

published by the National Electric Light Association, 

New York City, is called the “Rural Electrification Num- 
ber,” in which is featured abstracts of reports presented at 
the rural electrification conference held at Madison, Wiscon- 
sin, June 26 and 27, 1925, under the auspices of the National 
Committee on the Relation of Electricity to Agriculture. 
These reports represent the results of the investigational 
work in rural electrification that is being done by the state 
committees on the relation of electricity to agriculture in 
seventeen different organized states. The reports were made 
by the project leaders of the state groups and give a com- 
prehensive picture of what is actually being done toward 
bringing electrical service to the farms of the United States. 
In nearly every case the project leader is the professor of 
agricultural engineering at the state agricultural college. 

The reports of the project leaders are preceded by an 
article by Dr. E. A. White, director of the Committee on 
the Relation of Electricity to Agriculture, which he re- 
views in a general way the progress that has been made to 
inaugurate rural electrification projects in the various states, 
the primary purpose of which is to insure that the develop- 
ment in the application of electricity to agricultural require- 
ments shall proceed along sound economic and engineering 
lines. 


Land Clearing Bibliography 


HE activities of the Committee on Land Clearing of the 

American Society of Agricultural Engineers for the year 

1924-25 included the compilation of a bibliography of land 
clearing. This bibliography has been made available by the 
Committee in mimeograph form and includes a complete list of 
all publications on land clearing issued by the U. S. Depart- 
ment of Agriculture and eighteen of the states, and also pub- 
lications issued by Canada and foreign countries. In addition 
is a list of scientific works bearing on the subject of land 
clearing and a list of magazine articles, commercial publica- 
tions, books, catalogs, etc. The bibliography is complete in 
every respect. 

Copies may be secured from the Secretary of the Society, 
at St. Joseph, Michigan; the price to members is 25 cents and 
to non-members 50 cents per copy. 


Dr. Mead to Address Chicago Engineers 


Dr. Elwood Mead (Hon. Mem, A.S.A.E.), commissioner of 
reclamation of the U. S. Department of the Interior, will 
address the Western Society of Engineers, Chicago, October 
26. The title of his address is “The Problems of Federal 
Reclamation.” 


AUNQUUANLUUUUUUUUUUONENACUGUAQUUUUUUOUEUAUOUEUAVUUUULUUOUEERSENEOUUALUUUQOU UG EEOUAMAA UATE 


News of A.S.A.E. Members 


AEVOLOOOOOOUUUGUNUUUUDUUUUUUUUUULUUQUUQUUOUUUUUUUUNNUUUUNUQULOOYLAULATAAUEANOEREUOON O00 GROGOEAEERRUOUEEEREA REET 


J. B. Davidson, professor of agricultural engineering, Iowa 
State College, is author of Chapter 13, entitled “Agricultural 
Engineering,” of a bulletin issued by the Bureau of Education 
of the U. S. Department of the Interior on land grant col- 
lege education from 1910 to 1920. This bulletin is Part III 
of a series of five bulletins, and is devoted to “agricultural 
education in land grant. colleges.” 


E. D. Gordon, formerly engaged in teaching machine shop 
work in the high school at Logansport, Indiana, has recently 
taken up work as an agricultural engineer with the Central 
Station Institute. His assignment is with the Commonwealth 
Edison Company in the generating stations department. 


J. Fletcher Goss, graduate fellow in agricultural engineer- 
ing at Iowa State College, has recently joined the agricul- 
tural-engineering staff of the South Dakota State College. 


R. B. Gray has resigned as instructor in farm mechanics 
in the Union High School, Gridley, California, to accept a 
position in the Division of Agricultural Engineering of the 
U.S.D.A. Bureau of Public Roads at Washington. 


C. D. Kinsman, agricultural engineer, Bureau of Public 
Roads, U. S. Department of Agriculture, is author of Depart- 
ment Bulletin No. 1348, entitled “An Appraisal of Power Used 
on Farms in the United States,” which recently has been 
issued. 


T. F. Laist has resigned as agricultural engineer for the 
Northern Hemlock and Hardwood Manufacturers Association 
to undertake the establishing of a lumber course at Antioch 
College, Yellow Springs, Ohio. 


G. E. Martin has resigned as agricultural engineer of the 
South Side Development Company, College Station, Texas, 
to accept a position as extension agricultural engineer at 
the Oklahoma A. & M. College. 


Stanley F. Morse, of the Morse Agricultural Service, an- 
nounces that, with the addition of his brother, Alan L. Morse, 
aeronautical engineer, to his staff, he has added airplane 
dusting to his service, which has been successfully used in 
combatting insect pests in this country, particularly the boll 
weevil. Successful airplane demonstrations have been given 
on cranberries in New Jersey and on apples in Indiana before 
the Indiana Horticultural Society. 


J. L. Strahan has resigned as assistant professor of rural 
engineering at the Massachusetts Agricultural College where 
he has had charge of extension work and farm building design, 
drainage and irrigation, house planning, etc., to accept a posi- 
tion as head of the ventilation department of the Louden Ma- 
chinery Company, Fairfield, Iowa. 


H. B. White and M. G. Jacobson, division, of agricultural 
engineering, University of Minnesota, are authors of a bulle- 
tin just issued by the University entitled “Barns.” 
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MMMM MTU OCCU LLC CC 


New A.S.A.E. Members 


MMMM TOTO UTC LLL 


Franklin A. Beidleman, agricultural engineer, Portland 
Cement Association, 18 Ridgeway Ave., West Orange, N. J. 

Charles Kirby Fox, consulting engineer, Los Angeles, 
Calif. 

Albert C. Heine, instructor in agricultural engineering, 
West Central School of Agriculture, Morris, Minn. 

Eugene Holcomb, Consumers Power Company, Jackson, 
Mich. 


Earl G. Johnson, fellow at the University of Nebraska, 
Lincoln, Neb. 

James C. Marr, associate irrigation engineer, division of 
agricultural engineering, U. S. Department of Agriculture, 
Boise, Idaho. : 

Gottlieb Muehleisen, president and general manager, Na- 
tional Soil Conservation Company, Alma, Wis. 

Charles F. Shaw, professor of soil technology, College of 
Agriculture, University of California, Berkeley, Calif. 

Perry T. Simons, drainage engineer, U. S. Department of 
Agriculture, McGehee, Ark. 

E. A. Taylor, manager, tractor and heavy machinery de- 
partment, Bateman Brothers, Inc., Philadelphia, Penna. 

Channing Turner, industrial engineer, U. S. Wind Engine 
& Pump Co., Batavia, Ill. 


Transfer of Grade 


Homer H. Doughty, Allenville, Illinois. (Student to Junior 
Member.) 


ANUUUUUUUEUAUQUUUUUDEENAULUUUUEEONUATAUOUOOASEUOUUUUEEEAAUUUUOGENMAUU UU RDGUAUU UU UERAAUUU SAUTE 


Applicants for Membership 


The following is a list of applicants for membership in the 
American Society of Agricultural Engineers received since the 
publication of the September issue of AGRICULTURAL ENGI- 
NEERING. Members of the Society are urged to send information 
relative to applicants for consideration of the Council prior to 
election. 


ANVULUUUUEULUUNUUUOUUOOLEUGDEANANOAAOOUOOOUOOUOOEDALEEOOUUAENUQAUNG AUTEN 


‘Roy E. Murphy, superintendent, 
Burlington, Iowa. 


William E. Stanford, instructor in agricultural engineering, 
Oklahoma Agricultural & Mechanical College, Stillwater, Okla. 
Transfer of Grade 


Frank D. Jones, instructor in agricultural engineering, Univer- 


sity of Tennessee, Knoxville, Tenn. (From Student to Junior 
Member.) 


of Forestdale Farm, West 


UUQUUUUOOGNNNAUUUUUNNAAUUOUUOEEEAAAUOOUEEOAUAUUUEEE OULU EGDAAU UU EAA 


Books Received 


AUUUQUANNGEUOUUUUEOEONEOOOUUUONASOOEUOUAGSOOADUUUUASAGNEEEUUGAAGANOEEGOUAOAAANDUOGUUUGEUNG OULU SOUOUO UAE 


“Farm Mechanics,”’ by B. B. Robb and F. G. Behrends, profes- 
sors of rural engineering at Cornell University, has just been issued 
as Vol. I of ‘Farm Engineering’”’ of the Wiley Farm Series. The 
book tells how to perform 185 mechanical jobs which every farmer 
has to do at some time or other, and should know how to do. Each 
job is fully explained, step by step, backed up with clear illustra- 
tions showing the necessary operations. Later the principles and 
the reasons concerned are developed. The book is the first of a 
series of two or three volumes, which will cover such general sub- 
jects as field machinery, farm gas engines, tractors, etc. The selec- 
tion and organization of the subject matter are the result of years 
of practical experience in teaching the material to groups of farm- 
ers, extension classes, and students of various agricultural schools 
and colleges. It is intended to meet the demand for a text book 
as well as a reference for farmers. The book is organized through- 
out on the job analysis basis. Each chapter contains a series of 
jobs covering all the practical angles of the subject. The con- 
tents include chapters on harness repairing; knots, hitches, and 
splices; belts, pulleys, and shafting; soldering; painting; leveling; 
farm drainage; concrete work; farm water systems; and sewage 
disposal. The book contains 453 pages, and 470 illustrations. It is 
published by John Wiley & Sons, Inc., 440 Fourth Avenue, New 
York City. The price is $2.50 per copy. 


“Automotive Repair for Home and School,’”’ by H. J. Smith, de- 
partment of trade and industrial education, University of Minne- 
sota, and Roy S. Kern, director of automotive department, Voca- 
tional High School, Virginia, Minnesota, is a working manual of 
common jobs for students, automobile owners, and repair men. It 
classifies the common automobile troubles and repair jobs and gives 
explicit directions as to procedure. For each job there is a state- 
ment of why and when it should be done, the tools and materials 
necessary, the operations in definite order, and cautions where 
these are especially needed. The contents of the book include en- 
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gine, clutches, transmissions, universal joints, rear axles, steering 
gear, brakes, wheels and rims, fuel system, radiator and cooling 
system, springs and frames, body and fenders, tires and tubes, bat- 
tery, ignition, magneto, generator, starting mechanism, lighting 
and signals, lubrication, snubbers and bumpers, and miscellaneous 
jobs. It ‘is a clear-cut and practical book, and will help solve 
many a problem for owner or student of automobile repair work. 
It is published by the Manual Arts Press, Peoria, Illinois, and the 
price is $1.00. 

*‘Conferences, Committees, Conventions, and How to Run Them” 
is the title of a new book by Edward Eyre Huff. It is a practical 
step-by-step book as to the ways and means of conducting meetings 
of small groups and committees, of conferences, and of conventions. 
It is designed to save time and money in the conduct of meetings 
of boards of directors, business committees, political organizations, 
civic associations, chambers of commerce, sales conferences, trade 
associations, women’s clubs, and the like. In preparing this book 
the writer’s purpose has been to make generally available a body 
of concrete experience, and to advance what Graham Wallas has 
called ‘‘the future art of rational corporate action.’’ The author of 
this book, who is connected with the -U. S. Department of Com- 
merce, like many other Americans, has been chairman-secretary or 
member of a variety of organizations. The book is primarily a 
record of personal experience and observation, the experience having 
been in the government service and out of it. The book is published 
by Harper & Brothers, New York City, and the price postpaid 
is $2.50. 

“The National Directory of Commodity Specifications,’’ issued by 
the Bureau of Standards of the U. S. Department of Commerce, 
contains in convenient form information regarding the best known 
specifications for more than six thousand commodities. It tells 
not only what specifications are in general use, but also by whom 
they were prepared and where copies can be obtained. In it are 
conveniently indexed for ready finding about twenty-seven thousand 
specifications prepared by the federal specifications board and the 
separate departments of the federal government, by state and city 
purchasing agents, public utilities, technical societies, and trade 
associations. The contents include a thoroughly classified list of 
specifications for all types of commodities. There are also included 
an alphabetical list of commodities, which serves as an index to the 
specifications and directions for obtaining copies of specifications 
listed in the directory. The book contains 385 pages and is bound 
in cloth. The price is $1.25. Copies may be obtained from the 


Superintendent of Documents, Government Printing Office, Wash- 
ington, D.C. 


VOOTOTOOCTS TOUR 


A. S. A. E. Employment Service 


Prec e re ee ee ee TTTTTTIITTIIITITLITHTLILIMLILLMM MMMM ILLLLOMMALILOUILOTUUMOUUOTLUUCH UUM TO 


This service, conducted by the American Society of Agricultural 
Engineers, appears regularly in each issue of Agricultural Engi- 
neering. Members of the Society in good standing will be listed 
in the published notices of the ‘‘Men Available’ section. Non- 
members as well as members, are privileged to use the ‘Positions 
Available’ section. Copy for notices should be in the Secretary’s 
hands by the 20th of the month preceding date of issue. 


The form 
of notice should be such that the initial words indicate the classifica- 
tion. No charge will be made for this service. 

SOO TTT MALLU LLL LLL LC 


Men Available 


AGRICULTURAL ENGINEER, 1925 graduate of College of Agri- 
culture, at the University of Illinois, who has specialized in trac- 
tors and farm-power machinery and lubrication, and who has had 
eight years’ experience in the operation, repair, and demonstrat- 
ing of tractors and related farm machinery, desires a position 


8 aed with a farm-machinery manufacturer or o1l1 company. 


Positions Open 


AGRICULTURAL ENGINEER to teach farm buildings, agricul- 
tural drawing, rural architecture, and to handle the extension 
work in farm buildings is needed at Virginia Polytechnic Institute, 
Blacksburg, Virginia. The work is so arranged that one-half 
time will be devoted to resident instruction and the other half to 
extension work. Most of the extension work at present is con- 
fined to actual designing of farm structures with some field work. 
A man is wanted who is capable of developing the extension 
phase of the work to the highest efficiency. Those interested 
should write C. E. Seitz, head of the department of agricultural 
engineering. 

SALES ENGINEERS (two) with engineering training wanted to 
sell retail Fordson industrial tractors in and around the city of 
Chicago. Ability to recognize a live prospect and to approach 
factory superintendents, traffic managers, contractors, and busi- 
ness executives is required. Salary to start $50 per week plus 
2 per cent commission. Address G. M. Duncomb, care of Dealers’ 
Equipment Co., 3673 So. Michigan Ave., Chicago. 

SALES ENGINEERS WANTED: One of the largest bearing manu- 
facturers in America can use the services of two good sales engi- 
neers. Men with an engineering education and sales experience in 
farm tractor and implement field are preferred. They should have 
designing ability so that they can be of service to customers. 
Those experienced in the farm-implement and tractor design will 


be shown preference. Write fully giving all data as to experience, 
education and salary expected. 
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